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RAIL TRANSMITTED SIGNAL CONTROL 


CODED TRACK CIRCUITS 


An impulse current or ” code” transmitted along the railway 
lines forms the track circuit. The code can be arranged to 
control two, three or four-aspect signalling, for single or both 
direction running, approach lighting, approach locking, track 


indication, level crossing signals, etc., etc., 


all without the need for additional 
line wires. 


The track relay will pick up only on the correct code, ard is 
immune fo any stray current, thus increasing safely by preven- 
ting false indications. 

Longer tracks can be operated, and no adju tments are needed 


for changing track conditicns. 


Made in England by : 


WESTINGHOUSE BRAKE & SIGNAL CO LTD. 
82, YORK WAY, KINGS CROSS, LONDON N.1 
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BRAKE REGULATOR type DR 


with double rapid action 


CONTINUOUS LOAD BRAKE ADAPTER tyre AC 


for braking power proportional to the load 


SVENSKA AKTIEBOLAGET BROMSREGULATOR 
Adelgatan 5, Malmé, Sweden 
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Steel-works, Forges and Engineering Works 


Works at St-Michel near Bruges and at La Louviére (Belgium) 
General Management at St-Michel near Bruges 


Rolling Stock and Fixed Equipment 
for Railways and Tramways 


Bridges, Frames, ‘Tanks 
and all Metallic Constructions riveted and welded 


Steel Castings of all kinds and qualities 


Springs 


Iron Foundry 


THE ENGLISH ELECTRIC COMPANY 
UNDERTAKE COMPLETE RAILWAY 
ELECTRIFICATION SCHEMES !IN ANY 

PART OF THE WORLD. 


Manufacturers also of Diesel and Diesel-electric 


Trains including engines and electrical transmission 
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London Office: QUEEN’S HOUSE, KINGSWAY, LONDON, W.C.2 
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Axle box with mechanical lubrication 
Bearing a Athermos = 


Complete safety 4. aN SS ty Oil saving 


with any loads : : <a € y » No maintenance 
and at the Minimum coefficient 


highest speeds of friction 


Brussels - Société Générale “ Isothermos “ - Paris 
9, rue du Moniteur 35, rue de la Tour d’Auvergne 


Agents or Representatives in all main countries 
In Great Britain : J. STONE & Ce. Ltd. Oceanic House - la, Cockspur Street, London S.W.1 


The TELOC Speed 
Indicators and Recorders 


are the product of experience since 
1887 in the construction of speed 
indicators and recorders for railway 
locomotives and vehicles. 

The new type TELOC indicates the 
speed, the total distance travelled, the 
time of day. It records on the chart 
the speed, distance travelled, the time 
in hours and minutes and the time and 
duration of stops. lf required the 
instruments can also be fitted with 
apparatus to record the pressure in 
the brake pipes, the direction of travel 
and the passing of signals, etc. 
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Steel castings for railway 
rolling and permanent stock 


We supply any type of bogie 
frame required for wagons, car- 
riages, locomotives and tenders. 

The picture herein included, for 
instance, shows side-frames of 
bogie-trucks for wagons with inte- 
gral boxes for roller bearings. 

Our aim does not consist only to 
reproduce painfully, what others 
have designed in the past, but we 
step forward designing and draw- 
ing ourself new structures in ac- 
cordance with the most up-to-date 
available data Jf your problem 
is to lighten, we are in a position 
to solve it. Write us and we shall 
answer you. 
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Electric locomotives. 
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Individual axle drive. 


Mechanical systems used on electric locomotives and railcars, with an 
indication of the results obtained in service on railways of all kinds, 
(Continued™ ) 
by ApoipHe-M. HUG, 


Consulting Engineer, of Thalwil, (Zurich) Switzerland. 


Chapter III. 


DRIVING ARRANGEMENTS 


InTRopDUCTION To CHAPTER III. 


Before commencing this Chapter, it 
seems desirable to say something about 
the somewhat divergent methods (at 
least superficially) which were dealt 
with mainly in Chapter IV of Cde. indiv., 
« Flexible driving arrangements with 
raised or superelevated suspension of 
motors with their axes in a parallel 
direction with the axles », pp. 22-79, figs. 
38 to 164. Driving arrangements with 
motors having their axes perpendicular 
to the axle (superelevated vertical-axis 
motors for locomotives, conical gears) 
(longitudinal-axis motors for tramways, 
set in the bogie frame with conical or 
worm gears) were dealt with in Chap- 
ter V of Cde. indiv., pp. 78-98, figs. 165 
to 197. No distinction will now be 
made between these and motors with 


WITH RODS AND JOINTS. 


axes parallel to the axle as there is no 
record of any recent or new use of the 
systems. 


Tramway transmissions will be dealt 
with in Chapter VIL. 

In other words, Chapter IV and V 
of Cde. indiy. are replaced in the present 
article (which is complementary to the 
original one) by the Chapters III to VI. 


Articulated rod driving systems, with 
any new developments will be consider- 
ed in practically the same order as in 
Cde. indiv., viz (") : 


A. Buchli system, used by Brown-Boveri 
since 1919, pp. 22-36, figs. 38 to 70, of 
Cde. indiv. (first uses, see figs. 146 
[right side in the elevation] and 147, 
left-hand driving axles, also 149 
[lower-right side]). 


(*) See Bulletin, No. of September, 1947, p. 823. 
(**) See final line of Introduction to present article, Bulletin of September, 1947, p. 824, 


Reference should be made to the work in question (Orell-Fussli, Zurich, 


the present article is complementary. 


4 


1933) to which 
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B. Oerlikon I and II systems, pp. 53-56 Hoffmann-Bergmann (pp. 75-76, figs. 


(figs. 113 to 119) and pp. 72-74 (figs. 157 to 160). New York New Haven 
150 to 153) respectively, of Cde. indiv. and Hartford RR., U.S.A. (pp. 76-77, 


figs. 161 to 162) and General Electric, 
U.S.A. (pp. 77-79, figs. 163 and 164). 


G. Other arrangements introduced since 


C. Skoda system, pp. 56-60 (figs. 120 to 
125) of Cde. indiv. 


D. Alsatian system (Als-Thom), page 


74 (figs. 154 to 156) of Cde. indiv. (see 1992. 
also under G). Par 


E. Vertical axis motors and conical gear 
arrangements of the « Constructions A. Buchli system. — This method of 


Electriques de France» (Midi and driving the axles, named after the inven- 


Pie ie aie locomotive No. 502 (1937), French Etat (SNCF-W), 1500 V. D.C 
i .P. continuous rating. Max. speed 130 km./h. (80 m.p: ‘ PAY i immed 
figs. 50 and 51 of Cde, indiv. : ree get eh Sb, SE 


South-West regions of the SNCF) and — tor (=)3 comprises four different arran- 
Siemens-Schuckert, Austria (Austrian gements : 


Federal Railways, BBOe). 

F. Isolated instances of arrangements, a) unilateral outside control without 
Jeumont (pp. 69-70, fig. 146), Tschanz hollow shaft, the most generally used 
(pp. 70-72, figs. 146 to 149), Linke- type; 


(23 sere Elta TP ayes : ~R » : ; 

(*) J. (BUCHLI;, Swiss Engineer, 1876-1945, Dr. ing. h.c., sometime Chief Engineer for 
locomotive construction at Brown-Boveri, and later President of the Administrative Council 
for Locomotive construction at Winterthur, S.L.M. 
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b) bilateral outside control, without 
hollow shaft; 


c) unilateral inside control, with hol- 
low shaft; 


d) bilateral inside control, with hol- 
low shaft. 

The arrangements used up to 1931/2 
are mentioned in Cde. indiv. as follows : 

a) figs. 38 to 49, 58 to 61, 62-63 (twin 
motors to each axle), 69 and 70; 

b) figs. 50 to 53; 


hee 
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those series (type 2D,1) of which the last 
were put into service in 1934 : 

— type 2C,1 (Ae3/6), series 10601, 
114 locomotives (Nos. 10601 to 10714) 
(figs. 40 to 42 of Cde. indiv.); 

— type 2D,1 (Ae 4/7), series 10901, 
127 locomotives (Nos. 10901 to 411027) 
(figs 43 and 44 of Cde. indiv.). 

This gives a total of 244 locomotives in 
the series, apart from the use of the 
system in individual special cases (see 
fig 70 of Cde. indiv.). 


Fig, 14. — 2-D,-2 locomotive, H class, No. 528 (1937), French-P.-O.-Midi (SNCF, S.-W.). 
Same details as for fig. 13. 


c) figs. 64 and 65 (two twin motors 
to each axle) ; 

d) figs. 54 to 57. 

Amongst the various arrangements of 
this system introduced since 1932 may 
be mentioned : 


Under a) : 

Of the Swiss Railways (SBB-CFF- 
SKF), most extended use of the system, 
we will confine ourselves to noting the 
total number of standard locomotives of 


The 2C,4 locomotives, originally built 
for a max. speed of 90 km./h. (56 m.p.h.) 
were converted for a speed of 100 km./h. 
(62 m.p.h.) and the 2D,1 locomotives 
which were built for 100 km./h. now 
operate at 140 km./h. (68 m.p.h.) in 
normal service. 

A proportion of the 2D,1 locomotives 
(from No. 10973) are actually 2C,-A1, 
the rear carrying axle being combined 
with the neighbouring driving axle in 
one bogie with the pivot between the two 
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5 axles but near to the driving one, an 
a 2s arrangement which had moreover already 
a ag been used for the special locomotive 
Roe Ae8/14 No. 11801 already mentioned (fig. 
x 70, Cde. indiv.). 
y A detailed consideration of this ques- 
& tion will be made in Chapter V, on the 


subject of new locomotives, type 41D,1 
(1A-B,-A1), Ae4/6, series 10801 of the 
St. Gothard line. 


Of the E.16 series Reichsbahn locomo- 
tives, 1D,1 type, 17 of which have already 
been reviewed in Cde. indiv. (p. 25, fig. 
45) four more were put into service in 
1932/3, making a total of 21. 


As regards the 3001 series (type 1A- 
B,-A1) of the Netherlands Indies State 
Railways, with « Java» type bogies,. two 
similar new locomotives were put into 
service in 1928 for express working on 
the Batavia-Buitzenborg line (figs. 46 to 
49 of Cde. indiv.). 


These locomotives (also known as the 


(90 m.p.h.). 


vl — 2465—+l— 2082 —--— 


3048 


2465 —> 


speed 145 km./h. 


ral 


Max. 


7854/55, coupled as a multiple unit, of Pennsylvania RR. 


continuous rating. 


465 —ab— 2082-1956 —-— 1956 208 


On the S.W. and W. regions of the 
SNCF. operate a total of 73 locomotives, 
type 24D,-2, similar to those of 1925 
described in pp. 26-27 (figs. 50 to 53) of 
Cde. indiv. Of these locomotives 28 were 
ordered by the Etat system (1937-1939, 
fig. 13), the others by the P.O.~Midi in 
1933-1934 (fig. 14) (*). In regard to 


CH 
a i 


082. —9465—> 


=i) 


we 


Ld, g 1A-AAsA1) with « Java» bogies, should, 
" c= from the Author’s experience, be noted 
| 2 as amongst the smoothest running loco- 
ee he motives both on curves and on the 

ta) oF straight. (See the leading article of the 

=2\ Feb., 1947, issue of the Revue Générale 
rey S23 des Chemins de Fer regarding the be- 

AT || 2 Binlr haviour of these locos.) 

I} i] “3 D es 

N age Under b) 

(Oy) Bea Inder 0): 

| i) ge 
g 
5 
| 


ie. pxS 
a 
Pt Se 


York-Washingiton ) 
which 2 x 66 tons is a 


Fig. 


(*) See Brown-Boveri Revue, June, 1945, pp. 218-219. 
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these latter locomotives, fig. 15 also 
shews a vertical cross-section of one of 
the driving axles. The detailed arrange- 
ment is shewn and may be compared 
with fig. 52 of Cde. indiv. 


Under c): 


All the locomotives under this heading 
have twin motors (two motors driving 
one axle) owing to restricted space be- 
tween the two wheels on the axle, the 
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axle and a view of the motor group and 
gears (drive enclosed). 

These locomotives were put into serv- 
ice in 19341 and worked fast services on 
the four-track electric (single-phase, 
11 kV., 25 cycles) line of 580 km. (360 
miles) New York-Trenton-Philadelphia- 
Baltimore-Washington; they are operated 
in pairs with control by multiple units. 
They were built in the Altoona works of 
the Pennsylvania Railroad so far as the 


4 36370-1 


Fig. 17. — Driving axle with twin motors and driving mechanism, used on locomotive 
shewn in fig. 16 (longitudinal and cross sections). 


space being occupied by the transmis- 
sion, which is internal (see fig. 417). 
Two locomotives, Nos. 7854 and 7855, 
type 2-B,-2, class 01B, of the Pennsy]- 
vania Railroad (fig. 16) were quoted in 
Cde. indiv. (p. 34, fig. 65) and some 
additional details are given. Figs. 17 
and 418 shew respectively a longitudinal 
and transverse cross-section of a driving 


mechanical parts where concerned, whilst 
the transmission was supplied by Win- 
terthur, Switzerland, and the electrical 
equipment by Brown-Boveri, of Baden. 
Maximum speed in service is 145 km./h. 
(90 miles p.h.), load on each driving axle 
33 tons, tare of locomotives 134 tons, 
hourly rating 2400 H.P. (*). 


With regard to the 1D,1, 950 mm. 


(*) See Brown-Boveri Revue, No. 3, May/June, 1933 (Pennsylvania RR.), pp. 91-94, 7 figs. 
(also La Traction Blectrique, Oct. 1933, pp. 181-182). These two locomotives are the only 
two on the Pennsylvania RR. with drive other than the «rubber cup» (in place of the 


former « quill cup >, see Chapter IV). 
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(3’1°/,") gauge, locomotive, series 301, 
of the Circumvesuviana Railways of Na- 
ples (SFSM) mentioned on page 34, 
under g), fig. 64, of Cde. indiv., four 
more locomotives of the same type were 
put into service in 1933. Figure 19 


BROWN BOVERI 
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frame (fig. 20). It is, moreover, the 
only use of this arrangement for railcars. 
These. two railcar sets, one double with 
four driving axles, the other triple with 
six driving axles, are those of the elT 
1900 series of the Reichsbahn, put into 


: 320651 


Fig. 18. — Motor group with gears 


and hollow shaft; locomotive 


in fig. 16 (see driving axle, fie. 17). 


shews one of these on the road at the 
San Giovanni depot. 


Still wnder c) we may also mention a 
new use of the arrangement introduced 
since 1932; this consists of two motor 
sets in which the motor is set alongside 
the axle and is supported partly on the 
hollow shaft and partly on the bogie 


service in 1936 and 1937 respectively; 
maximum speed in service 160 km./h. 
(99 m.p.h.) (%). 


Under d): 


We have described (Cde. indiv., pp. 
27-29, figs. 54-57) the first twelve loco- 
motives, type 24C,—C,-2, series 7201, put 


a 


(7) See Hlektrische Bahnen, No. 11, 1938, 


892 


into service about 1930 on the express 
trains Irun-Alsasua (Paris-Madrid) of 
the Spanish Northern (Caminos de 
Hierro del Norte) — now part of the 
Spanish National Railways (Renfe), 
Northern Zone. Meantime, six locomo- 
tives of the same type were put into serv- 


Fig. 19. — Locomotive, series 0301, type 1-D,-1, 
1 200/2 400 volts D.C. line, Cireumyesuviana 
indiy. 


ice in 1944 on the Madrid-Avila and 
Madrid-Segovia, bringing the total to 18. 

Figure 21 shews one of these locomo- 
tives in service near Madrid. 

It must however now be admitted — 
as has been rightly stated by Prof. K. 
Sacus of Baden, in his article «25 Jahre 
Lokomotiv-Einzelachsantrieb Brown-Bo- 
veri-Buchli » (SEV Bulletin, No. 13 — 
Switzerland — 30/6/43, pp. 367-370) — 
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that this Brown-Boveri-Buchli system 
has been superseded by more suitable 
arrangements; it has the drawback of a 
large number of joints and consequently 
of a large number of wearing points and 
it is difficult to seal off against the 
entry of foreign bodies, braking grit, etc. 


1000 H.P., for 950 mim. 
(SFSM) of Naples. 


(3/1 °/,/’) gauge, 
See fig. 64 of Cde. 


However, it was obviously popular at one 
time and there are nearly 350 locomotives 
in European and Overseas countries 
fitted with it. 

There is nothing special to report re- 
garding these uses of the arrangement 
and nothing to add to what has already 
been said. 

Other Brown-Boveri arrangements — 
springs, discs — will be dealt with in 
Chapters IV, VI and VII. 
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B. Oerlikon I and IT arrangements. — 
There has been no fresh use of the two 
and three types of gear described re-~ 
spectively in pp. 538-56 (figs. 1134119) 
and 72-74 (figs. 150-153) of Cde. indiv., 
and there is nothing to add. 


The use of Oerlikon II is still confined 
to the three driving axles of the 2-C,-2 
locomotive No. 4001 of the Great Indian 
Peninsula (GIP) Railway, now part of 
the Indian Government Railways (more 


if 


motor suspension bracket, 


at er 

| s recently the Indian State Railways). 

g g F New Oerlikon driving arrangements 
3 d re are dealt with in Chapter IV. 

SOoaaa 

So 2 RSS C. Skoda arrangement. — There have 
Roms been now new uses of this arrangement 


apart from the five express locomotives, 
type 1A4B,-A1, group E.466, Nos. 001 to 
005, put into service in 1926 by the 
Czechoslovakian State Railways (CSD). 
These locomotives also have a driving 
axle and a carrying axle in the same 
bogie frame (fig. 125 of Cde. indiv.). 


SSS 


D. Alsatian arrangement. — This was 
first used about 1930 on two driving 
axles of the 24B,+B,-2, No. 242 AK 
locomotive of the PLM (now SNCF, S.W. 
Region) and was described on page 74 
(figs. 1544156) of Cde. indiv.; it was 
used and developed and then used in 
1935 under the name Als-Thom on other 
locomotives (P.0.-Midi, S.W. Region, 
SNCF). It will be described in detail 
later, as there are certain interesting 
points in its application, differing from 
the original arrangement, although its 
principle remains the same. 


axle of motor sets elT.1900 « Reichsbahn », 1935/ 


5D 


Driving 


SSSA SS 
rn 


SOCAN 


20. 


driving ipin. 


Fig. 
springs of flexible rim. 


wheel 
: driving rods, 


axle shaft. 
: hollow shaft. 


A 
B 
@: 
D 
E 


D’. Als-Thom arrangement. — As al- 
ready shew in Note (°), this arrangement 
was used on six locomotives, type 2-D,-2 


BROWN BOVERI 


$94 . 


(2°) of the Paris-Orleans system S.W. 
Region (P.0.-Midi) of the SNCF. These 
locomotives were numbered in the E.703 
series, later 5302 to 53806. The re-num- 
bering arose from the fact that E.703 
(fig 22) was put into service in 1935 as 
an experimental locomotive (*"), but the 
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coupled gear wheels (polarised in pairs) 
by one intermediate gear wheel ‘Cae 
Fig. 23 shews this device clearly and 
fig. 24 shews the triple motor having a 
single casting and a common housing 
for the three units of the group; the 
three equal pinions are shewn, and the 


Photo Brown-Boveri. 


Fie, 21. — Express locomotive, series 3501, type 2-C,+(C,-2 of the RN 


(Renfe, Spain, N. Zone). 


five later locomotives, put into service in 
1941, were identical (*%). 

The main difference from what has 
previously been done is in the provision 
of a triple motor for each pair of driving 
axles and in that three units of one 
group operate three pinions driving two 


32.0 OME 
1500 volts (see figs. 54 to 57, Cde. indiv.) 


110 km./h. (68 m.p.h.), D.C. 


three gears driven by them — the centre 
one being of somewhat smaller diameter 
than the two outside ones which are 
fitted to the hollow shafts of the driving 
axles. The coupling of the gear wheels 
involves on opposite direction of revolu- 
tion for the central unit of each group 


(*) As, in this type of machine, the triple motor operates two driving axles connected 
by an intermediate gear, there is no proper individual axle drive, but it is clear that 
differences of this kind may be conceived and developed from individual axle drive. 

(*) Forming part of a batch of four trial locomotives ordered by the P.O. in 1935 


from different constructors. 


(*) See Revue dElectricité et de Mécanique (published by the « Société Générale de 


Constructions Hlectriques et Mécaniques 


ALS-THOM 9», 
50 (Nov./Dee., 1936) and 51 (Jan./Feb., 1937). 


Nos. 46 (March-April, 1986), 
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from that of the other two units — the 
distance between the axes of the outside 
units is therefore rather greater than the 
wheelbase of the two driving axles of the 
group. 
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are only single-sided and inside. Fig. 27 
shews one of the Repusseau type silent- 
blocks set in the joints of each rod; the 
comparatively high degree of elasticity of 
these joints greatly reduces local stresses 


Cliché Als-Thom. 


Fig. 22. — Express locomotive for 150 km./h. (93 m.p.h.), No. E703, type 2-D,-2, P.O.- 


Midi, (SNCF-S.W.), 
track. 


Fig. 25 shews the driving axle equipped 
with the complete mechanism and fig. 26 
the hollow shaft with spring-loaded gear 
wheel. Jt is shewn, as in fig. 29, that 
the mechanism itself is bilateral (outside 
the axles on both sides), whilst the gears 


triple motors and paired driving axles, 1350 volts D.C. 


Standard 


and — an important point — assures a 
suitable division of tractive effort be- 
tween the two wheels on the axle. 

These « silent-blocks » have in addition 
the effect of equalising stress when the 
axle is not parallel with the hollow shaft 
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(and therefore with the body of the loco- 
motive) as a result of track inequality or 
movement of the body bearers (*). 
Fig. 28 shews the intermediate gear 
wheel, itself rigid (without springs) 


petcerseltey 


LEOAIREEE 


Pio, 23. — Seb of a 
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trical parts — the remainder, about 1.5 
tons, being made up of sand, fittings, etc. 
The load on the driving axles is 20 tons 
(°°) — or 80 tons adhesive weight — and 
for the carrying axles 13.5 and 16.6 t. 


Cliché Als-Thom, 4907. 


pair of driving axles, gear-coupled, and the triple motors. On 


the left, the outer wheel is omitted to shew the sprung gear wheel 


mounted on the shaft and resting on the 
bottom block. 

These locomotives have a total weight 
of about 140 tons, of which about 84 
tons is the mechanical part (including 
flexible couplings and compressed air 
brake equipment without the compressor 
groups) and about 55 tons for the elec- 


respectively for each bogie. The maxi- 
mum permissible working speed is 150 
km./h. (93 m.p.h.). 

As a result of trials, if would seem that 
the triple motor — or more accurately, 
the coupling by an intermediate gear 
wheel of the two principal gear wheels 
on the two driving axles of one group 


(*) None of these silent-blocks has proved defective so far. 


The Author has seen one 


cut horizontally through the middle after a mileage of 500000 km. (310686 miles) and 


it was still perfect. 
(**) May be increased to 22 t. by ballast. 
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— reduces the possibility of slipping, 
particularly at high speeds, to a point 
equivalent to a higher adhesive weight, 
which may reach 130 % of the effective 
tractive effort. In other words, this 
locomotive works as if the adhesive 
weight were 100 tons. 

Let us now describe the control mech- 
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pivoted two rods. One connects a crank- 
pin of the hollow shaft to the floating 
ring, the other connects one of the crank- 
pins on the wheel centre to the same end 
of the floating ring. The pins on the 
hollow shaft pass through the wheel cen- 
tre (figs. 23, 25 and 29). The two rods 
which connect, through the floating ring, 


Cliché Als-Thom. 


Fig, 24. — Triple motor in single housing with three intakes, fitted to locomotive shewn 
in fig. 22 (see also fig. 23). 


anism itself. The transmission couple 
between the hollow shaft and the axle is 
effected by an arrangement comprising, 
for each wheel, a floating ring and four 
rods (figs. 23 and 25). Each wheel 
centre has two crankpins, diametrically 
opposed, which serve as joints for the 
coupling between the hollow shaft and 
the axle. 

At each end of the floating ring are 


the pin of the hollow shaft to the pin of 
the wheel centre are perpendicular to 
each other in the central position. which 
allows the necessary two directions of 
flexibility. The floating ring is stabilis- 
ed under the effort exerted by ‘the four 
rods. 

To facilitate assembly and dismantling 
the floating ring is, however, checked — 
although with considerable play — by 
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Fig. 25. — Driving axle with bilateral mechanism (single-sided 
gear). See figs. 22 and 23. 


Fig. 26. — Hollow shaft with sprung 
assembly shewn in fig. 


ar wheel (part of 
) 


8 
5 


bogs 
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two pins, solid with the wheel centre, 
which pass through two slots in the 
floating ring. 
A Cc 
§ Se QSSK SA 


SOS eesestetonctae CS SKK 
BORE Seeeees 


ij 503 BERR 2S sats 


l 


sere 
OS 
eon O See 


Fig. 27. — Section of a silent-bloc, 
Repusseau type, set in each rod 
joint (see figs. 25 and 29). 


Fig. 28. 
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When the hollow shaft and the axle 
are not perfectly concentric — as a result 
of vertical movement of the axle in rela- 
tion to the underframe — the momentary 
angular speed of the axle is not con- 
stantly equal to that of the hollow shaft 
but is subject to a small periodical varia- 
tion, the period being one revolution of 


the wheel. 


If the arrangement of rods and float- 
ing ring of the two wheels of one axle 
were set symmetrically in the longitudi- 
nal plane of the locomotive, these pe- 
riodic variations would be phased and 
could give rise to oscillation in the trans- 
mission system and in the suspension 
and thus produce irregularities in the 
tractive effort on rail. For this reason 
the two arrangements are set symmetric- 
ally in relation to an axis perpendicular 
to the centre of the axle and in the plane 
of the crankpins on the wheels. 

The periodical speed variations are 
thus set in opposing phases and for the 
whole of ‘the axle assembly are obviously 
cancelled out. 

With this system, an arrangement 
without play or flexibility would develop 


— Intermediate gear wheel (two per locomotive) and 


shaft (see figs. 23 and 30). 
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Plan Als-Thom. 


Fig. 29. — Cross-section of locomotive shewn in fig. 22, through 
the leading driving axle (see figs. 25, 26 and 27). 


in the rods, pull would develop in the 
axles and excessive torsion on the hollow 
shaft couple would result; for these rea- 
sons, the silent-blocks previously men- 
tioned have been used. 

The reduction ratio of the transmis- 
sion is 87:25 teeth, or 1 in 3.48; the 
intermediate wheel — whose blocks (fig. 


28) do not transmit any couple but 
merely serve to engage the pinion of the 
central motor of a group with the gears 
of the pair of driving axle of this 
group — has 76 teeth. The teeth are 
set at right angles, with a modulus of 
12.4145 mm. (0.488788 inch.), pitch of 
18° without diametrical correction. The 
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pinions and gears are of treated Cr-Ni-Mo 
steel of 120 ker./mm? (76 Engl. tons per 
sq. inch.) (105 [66.66 Engl. tons] for the 
flexible rims of the hollow shaft). 
Returning to the general aspects of 


Fig. 31, 


— Underframe of the locomotive shewn in fig, 22. 
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are set at right angles to those of the axle 
rods. In other words, if the axle rod 
pivots are in a vertical axis (right-hand 
side of fig. 29) those of the hollow shaft 
are in a horizontal axis (left). The rea- 


In the 


frame is mounted one of the triple motors, 


this locomotive, figs. 29 and 30 shew 
respectively the cross section through the 
leading driving axle and a central longi- 
tudinal section. As shewn in fig, 29 
plan, the pivots of the hollow shaft rods 


sons for this are evident, and have been 
shewn in (the description of the mech- 
anism itself. 

Finally, fig. 34 shews the underframe 
of one of these locomotives with one of 
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the triple motor groups in position. To- 
gether, figs. 22 to 34 give a clear picture 
of the general arrangement and of the 
driving mechanism of the locomotive. 


The mechanism has been quiite satis- 
factory in service and has shewn low 
maintenance costs. The six locomotives 
on which it has been used ‘have all ex- 
ceeded 200000 km. (124274 miles) be- 
fore general repairs. 


E. Arrangements with the axis of the 
motors vertical. — As already stated in 
the Introduction ‘to Chapter III, vertical 
motor axis arrangements for locomotives 
(figs. 165 to 176 for single motors, 177 
to 184 for twin motors, Cde. indiv.) have 
not been used on any further locomotives 
and there is nothing new to add. 


F. Individual arrangements (see. .F, 


Introduction to the Chapter). 


Jeumont arrangement : nothing to add. 


Tschanz arrangement: this has been 
used only on two of the driving axles 
of the experimental articulated three-part 
locomotive, 1B,1-+-11B,1, No. 11300, of the 
CFF (Switzerland) (figs. 147-149, Cde. 
indiv.). It was not used on the 1B,2 
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(fig. 146). There are no other examples 
of the arrangement. 


Linke - Hoffmann - Bergmann arrange- 
ment : nothing to add. 


Westinghouse arrangements with rods 
and floating ring, used by the NYNH & 
HRR.: Apart from its experimental use 
in 1927 on three driving axles of one of 
the bogies of the 1-C,1-+1C,1, No. 0308, 
the Pennsylvania RR. also fitted a PSA, 
type 24C,-2 with this arrangement, but 
later dispensed with it, following the 
standardisation of the quill cup drive, 
replaced after 1939 by the rubber cup 
drive (see Chapter IV). Nothing is 
known of any further applications. 


G.ECo. arrangement with rods and 
pivots: This arrangement was used ex- 
perimentally in 1930 on one or two loco- 
motives of the Pennsylvania RR., class 
P.5 (201), but was removed following 
the standardisation on rubber cup drive 
[see preceding paragraph, also note (*) |. 


G. Other arrangements with rods and 
joints: Apart from those already noted, 
nothing is known of any new arrange- 
ment used since 1932 (*). 


(To be continued.) 


(*) In the number dated 2nd March 1945 of the Electric Railway Traction (Railway 
Gazette, London) mention is made on page 206 (fig. 4) of the use of an ASEA arrange- 


ment with rods and joints 


(« Etablissements ASEA», Viisteriis, Sweden) 


on the experi- 


mental locomotive No. 603, class F, type 1-D,-1 of the Swedish Railways (Statens Jiirn- 


vigar, SJ.). 
been used. 


This indication is erroneous, the ASEA arrangement in question has not 
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Asphalt ballast, welded rails, good drainage 


solve this station-track problem, 
by Joun R. SCOFIELD, 


Division Engineer New York Central System Chicago. 


(Railway Engineering and Maintenance, April, 1947.) 


The passenger mains at South Bend after the asphalt ballast had been installed. 


Maintenance work required on the 
two main passenger tracks of the New 
York Central System through the station 
area at South Bend, Ind., has been sub- 
stantially reduced as the result of a pro- 
ject that involved a combination of mea- 
sures including the installation of as- 
phalt-coated ballast, the laying of con- 
tinuous butt-welded rails and the provi- 
sion of a drainage system for disposing 
of surface water. This installation has 
now been in service for about 18 months, 
having been carried out in September, 


1945, and the results obtained, in the 
form of reduced maintenance costs, have 
been highly satisfactory. 

The problem presented by the exces- 
sive cost of track maintenance in station 
areas has been under careful considera- 
tion on the New York Central System 
for some time. It is recognized that 
economical track maintenance at such 
locations requires an efficient drainage 
system, but that proper drainage is dif- 
ficult to maintain through station areas 
because of the peculiar conditions that 
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Preparatory work on each of the station tracks included the 
excavation of the roadbed to a depth of 12 in. below the ties. 


frequently prevail at such locations. 
Among these is the fact that the locomo- 
tive sand, which is applied in consider- 
able amounts, tends to fill the ballast 
voids and thereby stops the seepage of 
water through the ballast. Also, the 
mixture of sand and stone ballast, in the 
presence of drippings from locomotives 
and cars, tends to cement itself into an 


impervious layer. Thus, with drainage 
blocked, a muddy condition develops 
which creates a difficult track-main- 
tenance problem, especially at the joints, 
where mud, pumped up from the sub- 
grade, was troublesome. 

This was the situation that prevailed 
at South Bend before the corrective 
work was done. The layout through the 
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station area at this point embodies eight 
tracks, including two passenger mains, 
two auxiliary passenger tracks, three 
freight mains and asiding, all car- 
ried on a sand fill supported between 
concrete retaining walls. The two pas- 
senger mains are situated between two 
concrete island platforms, each 1 200 ft. 
long, with the auxiliary passenger mains 
lying along the opposite sides of these 
platforms. .At this location, due. to, the 
factors mentioned above, the two main 
tracks between the platforms required 
almost continuous attention by the main- 
tenance forces to keep them in satisfac- 
tory condition. 


Unloading 
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cessary. As early as 1939 a test installa- 
tion of such ballast was made in a 600-ft. 
length of the company’s high-speed east- 
bound main track at Bryan, Ohio. The 
performance of this test section has been 
carefully observed by the railroad and 
by a subcommittee of the Committee on 
Roadway and Ballast of the American 


and spreading the first course of the asphalt-ballast 


mixture, which was 94 in. depth. 


Method already tested. 


For a number of years the New York 
Central System has been giving careful 
consideration to the possibilities of cor- 
recting bad track conditions in station 
areas ‘by using ballast coated with emul- 
sified asphalt, the reasoning being that 
such ballast would be impervious to wa- 
ter and yet could be worked when ne- 


Railway Engineering Association, and 
the results of these observations have 
been recorded by the committee in its 
annual reports to the association. In a 
report that was made to the convention 
in 1943, the committee observed that 
«the track does not heave due to frost; 
the seal coat sheds water readily, retains 
foreign matter and prevents it from get- 
ting into the ballast. The track in the 


OCTOBER 1947 


test section rides well, remains in good 
line and surface and continues to give 
satisfactory results with a minimum of 
expenditure ». 

Based on the results of the test at 
Bryan, it was decided to install asphalt- 
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coated ballast in the two main passenger 
tracks at South Bend for the approxi- 
mate lengths of the island platforms, em- 
ploying such refinements as were in- 
dicated by experience with the Bryan 
test. As 


additional measures to reduce 


New creosoted sawn ties were placed in both main passenger 
tracks throughout the station area. 


talling a length of butt-welded rail in one of the 
station tracks. 


maintenance costs it was decided to eli- 
minate practically all joints in the two 
tracks at the station by installing con- 
tinuous butt-welded rails and to provide 
efficient surface drainage. 

In preparation for doing the work an 
arrangement was made with a contrac- 
tor to provide a one-cubic-yard Koehr- 
ing paver for mixing the ballast and 
asphalt, the latter consisting of Texaco 
No. 23 emulsified asphalt. The paver 
was placed on an elevated dirt ramp so 
that, after being mixed, the asphalt-coat- 
ed ballast could be discharged directly 
into gondola cars on an adjacent track. 
The mixing plant was located about five 
miles by rail from the site of the work, 
and the cars containing the mixture of 
asphalt and ballast were hauled several 
at a time to the station location by a 
switch engine. 

To permit the work on the two main 
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passenger tracks to be carried out with- 
out interference from traffic, these tracks 
were taken out of service while the 
work was under way and all traffic nor- 
mally carried by them was detoured 
over the two auxiliary passenger tracks 
on the opposite sides of the island plat- 
forms. Work on the westbound track 
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bulldozer, the excavated material being 
loaded into gondola cars standing on the 
eastbound track. The subgrade was fin- 
ished by hand, after which it was com- 
pacted to the required elevation by a 
10-ton roller. 

When the subgrade had been fully 
prepared the asphalt-ballast mixture was 


A seal coat about 2 in. thick was applied over the entire area 
between the platforms, 


was done first. After the old rails and 
ties had been removed from this track, 
the roadbed, which had become consoli- 
dated almost to the hardness of con- 
crete, was excavated to a depth of about 
12 in. below the bottoms of the ties, 
exposing the original sand-fill subgrade. 
The excavation work was accomplished 
with the aid of a crawler-mounted drag- 
line outfit, supplemented by a crawler 


unloaded from cars standing on the 
eastbound track and spread over the 
subgrade to a depth of 94 in. The un- 
loading work was done with a crawler 
crane equipped with a clamshell bucket. 
The mixture for this part of the ballast 
section was made in batches of 32 cu. ft., 
each consisting of two parts of 2-in. 
stone and one part of }in. graded stone, 
to which was added an average of 20 
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gal. of the asphalt emulsion. The crush- 
ed stone in the mixture consisted of a 
limestone that is regularly used on the 
New York Central System for ballast. 
Each car held an average of 40 batches, 
which comprised a volume sufficient to 
cover approximately 125 lin. ft. of the 
subgrade, 10 ft. 6 in. in width, to the 
93-in. depth. 

Generally, the asphalt ballast was 
placed within two hours after being 
mixed. However, on several occasions 
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placed in position on double-shoulder tie 
plates and fastened with four spikes for 
each tie plate, including two line spikes 
and two hold-down spikes. Each rail 
was made up of two continuous pieces 
429 ft. long and one piece 351 ft. long, 
making a total length of 1209 ft. Ad- 
joining continuous lengths were joined 
after laying by conventional six-hole 
joint bars. Ample provision was made 
to keep the rails from creeping. 

The butt-welds were made at the com- 


The placing of the ties followed immediately behind the unloading 
and spreading of the first course of asphalt ballast. 


it was necessary to hold cars of the ma- 
terial under load overnight. When this 
was done the cars were properly cover- 
ed, and when they were unloaded the 
next day, 16 to 20 hrs. after the asphalt 
and ballast had been mixed, it was found 
that, except on the surface, there had 
been no evaporation of water from the 
asphalt. 

As the asphalt-ballast mixture was un- 
loaded it was carefully leveled. Follow- 
ing closely behind this work new creo- 
soted sawed ties were placed in position 
on the first course of asphalt ballast. 
Next, the continuous lines of butt-welded 
rail, consisting of new 127-lb. rail, were 


pany’s Beech Grove shops at Indiana- 
polis, Ind., by the Oxweld pressure- 
welding method. After the welding 
work had been completed the contin- 
uous lengths were loaded into strings of 
open-end gondola cars for transporta- 
tion to South Bend, a distance of about 
170 miles. At the site the rails for the 
westbound track were unloaded onto the 
eastbound track and then maneuvered 
into final position by a Burro crane 
mounted on a car in a work train. 


The eastward track. 


After the westbound track had been 
rebuilt to the point described above, the 
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procedure was repeated with eastbound 
track, using the westbound for loading 
and unloading material. In the next 
step the cribs between the ties in both 
tracks were partially filled with a mix- 
ture of %in. graded stone ballast and 
asphalt emulsion. Each 32-cu. ft. batch 
of this mixture contained 23 gal. of the 
emulsion. Each track was then surfaced 
on a one-inch lift, using pneumatic tam- 
pers, after which the cribs were filled 
to about one half their depth with the 
#-in. asphalt ballast. 

Next, a seal coat about two inches 
thick was applied over the entire ballast 
area between the platforms, including 
the inter-track space. This coat was 
composed of a combination of 25 per 
cent sand and 75 per cent of #-in. stone 
screenings, thoroughly mixed with as- 
phalt emulsion, and was graded to drain 
surface water to the inter-track space 
where a drainage system had previously 
been provided. A final step, taken to 
assure that no water would penetrate the 
surface, consisted of applying over the 
entire ballast surface a brush coat of a 
rich mix of sand and asphalt emulsion. 
When this had been completed, and be- 
fore traffic was restored over the two 
tracks, the accumulation of emulsion 
drippings on the running surfaces of the 
rails was removed with kerosene and 
wire brushes, after which a coat of fine 
sand was deposited on the rails by a 
work-train engine to complete the clean- 
ing and drying action. 

The drainage system that was installed 
as part of this project embodies nine 
catch basins covered with metal grat- 
ings, six of which are located at inter- 
vals in the inter-track space. A system 
of outfall lines connects the catch basins 
with existing manholes at two street un- 
derpasses in the vicinity, which extend 
under the tracks approximately at the 
ends of the passenger platforms. To 
assure rapid run-off of water from the 
inter-track space, the tops of the catch 
basins were established at an elevation 
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163 in. below the tops of the ties, with 
the flow line rising in both directions 
from each catch basin to an elevation of 
3 in. below the tops of the ties at the 
mid-points between catch basins. Thus 
the difference in elevation between the 
high points of the flow line in the inter- 
track space and the tops of the catch 
basins is 134 in. 


Test section. 


The question has been raised on the 
New York Central System as to whether 
a seal coat of asphalt ballast applied 
over untreated ballast would be effective 
in overcoming the track-maintenance 
difficulties ordinarily encountered with 
station tracks. To determine the ans- 
wer to this question, short sections of 
the two main passenger tracks beyond 
the limits of the island platforms at 
South Bend were completely recon- 
structed as part of this project, using a 
bottom course of regular stone ballast, 
with no asphalt emulsion added. This 
untreated ballast was finished to a level 
two inches below that of the railroad’s 
standard ballast section, after which a 
two-inch seal coat was applied, which 
was similar to the seal coat that was 
placed on the asphalt-ballasted section. 
The trackage treated in this manner ex- 
tends adistance of about 220 ft. from 
each end of the asphalt-ballast section. 

In October, 1946, more than a year 
after the asphalt-ballast track was in- 
stalled at South Bend, repairs were made 
by tamping the track with pneumatic 
tampers at loose ties and elsewhere as 
necessary to bring low places back to 
the original grade. Inequalities in line 
were also corrected. Additional as- 
phalt-coated screenings were applied 
where necessary after liquid asphalt had 
been applied around the ties for sealing 
purposes. A final seal coat of fine stone 
chips mixed with cut-back asphalt was 
then applied over the entire area be- 
tween the station platforms. A cut-back 
asphalt was used for this seal coat be- 
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cause it was found to be more resistive 
to drippings from locomotives and cars 
than the asphalt emulsion. At the time 
these repairs were made a small test 
section was established involving a seal 
coat of roofing compound, the purpose 
being to determine the comparative ef- 
fectiveness of this compound and the 
cut-back asphalt for the seal coat. 


Little work required. 


The combination of asphalt ballast, 
welded rail and good drainage have pro- 
duced track that requires very little 
maintenance. In fact, the only attention 
that the asphalt track has required, 
other than that mentioned above, has 
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been for one man occasionally to pick 
up debris and trash and to remove piles 
of sand left by locomotives. This man 
has also applied liquid asphalt to places 
where steam drippings have cut through 
the original asphalt. 

All of the work involved in installing 
the asphalt-ballast track at South Bend 
was performed by company forces ex- 
cept the mixing of the asphalt and bal- 
last, which was done under contract. 
The work was carried out under the 
general supervision of F. J. Jerome, then 
chief engineer of the New York Central 
System, Lines West of Buffalo. The 
writer was in direct charge of the work 
in the field. 


Norfolk & Western steam switcher 
has automatic controls. 


(The Railway Age, July 19, 1947.) 


Early in 1945 the Norfolk & Western 
became interested in the development of 
a switching locomotive which would 
burn coal and have a number of the ad- 
vantages claimed for other types of 
switchers, such as high availability, 


ba eA a 


flexibility, reliability and low overall 
operating costs. 

Initially, it was determined that the 
locomotive should be mechanically fired 
to give a wide range of operating flex- 
ibility with respect to fuel available and 
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engine capacity. A_ stoker, modified 
from a standard locomotive unit, was 
selected because of its reliability and 
record in other services. Because of 
the inherent simplicity of steam-jet coal 
distribution in locomotive practice, this 
feature was to be retained in the modifi- 
ed stoker. 

Early in the preliminary study, auto- 
matic combustion controls were given 
consideration because it was felt that it 
was desirable to minimize manual atten- 
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First, fan operation was difficult to 
control by hand because of widely fluc- 
tuating loads common in locomotive 
practice, while no successful automatic 
control system had been devised to do 


this job. 
Second, in previous experiments it 
had been found that either the fans 


were of too little capacity or that fans 
of adequate capacity became too large 
for proper installation. 

Third, the abrasive nature of cinders 


Backhead, without jacket, showing the standard stoker installa- 


tion and, at upper left, the Bailey Meter control panel. 


The 


feedwater pump regulator may be seen at the left of the 


firebox. 


tion during stand-by service. Since one 
of the principal functions of combustion 
control is to regulate the flow of fuel in 
proper proportion to the air supply, a 
study was made of a mechanically draft- 
ed system. 

A large number of experiments with 
mechanical draft have been conducted 
on locomotives both in this country and 
in Europe. This type of locomotive 
drafting had not progressed for three 
reasons : 


passing through locomotive front ends 
caused rapid deterioration of fan blades. 

In recent years, however, successful 
combustion controls have been develop- 
ed to a high degree of refinement and 
it was considered that control of the 
fan would not be a problem. 

The art of fan design had progressed, 
particularly during World War II, to a 
point where high-speed fans of proper 
design were available for handling the 
air requirements of the proposed loco- 
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motive. New materials with excellent 
erosion-resistant qualities were also 
available for fan construction. It was 
decided that with the recent experience 
on induced-draft fans, the drafting of 
the locomotive mechanically would pre- 
sent no particular problem. The use 
of a fan was considered seriously from 
the beginning since a successful means 
of controlling draft with a conventional 
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and these proposals were studied jointly 
by the motive-power department of the 
Norfolk & Western and engineers of the 
Standard Stoker Company. 

In the final analysis it was decided 
that, because of shop schedules, the first 
step in the experimental work would be 
taken by converting an existing loco- 
motive rather than by building a new 
one for application of the combustion 


The control panel. — Upper left : 
ratio control; 


upper right: fuel-air 
steam pressure control. 


locomotive nozzle has not as yet been 
developed. Therefore, it was essential, 
in selecting automatic combustion con- 
trols, that a mechanical draft system be 
used in order to meet operating condi- 
tions. 

Preliminary proposals of a locomotive 
with a high ratio of radiant heating 
surface to convection surface were made 
by the engineering department of the 
Standard Stoker Company, New York, 


hand-automatice selector valve; 


lower right: master 


equipment. This decision made possible 
the study of the general arrangement 
and experience in converting existing 
switchers, of which there are a large 
number in service. Following this de- 
cision to convert an existing locomotive, 
an M2 class N. & W. locomotive, 12- 
wheel, 4-8-0 type, with grate area of 
45 sq. ft. and 24-in. by 30-in. cylinders, 
was selected for the development. Fol- 
lowing the decision by the railroad to 
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proceed with the project, a detailed 
study of service requirements was made. 
The Bailey Meter Company, Cleveland, 
Ohio, was called into consulation on 
combustion control, and the L. J. Wing 
Manufacturing Company, New York 11, 
cooperated in the selection, design and 
manufacture of the draft system. 


Control apparatus. 


The proposed control apparatus in- 
cluded a controller actuated by boiler- 
pressure drop. Controls were to oper- 
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Final design features were as follows: 
An induced-draft fan, turbine-driven, 
was mounted in the front end of the 
locomotive. In order to install the fan 
it was necessary to make an extension 
to the locomotive front end. The design 
is such that the turbine and fan are 
installed in a separate housing as a unit 
which is easily accessible from the front 
end of the engine. Live steam is used 
to drive the fan since it was found that 
to use exhaust steam from the cylinders 
of the engine would complicate govern- 


The stoker engine and diaphragm-operated control valve are at 


the top of this assembly. 
are below. 


ate the fan, stoker jets and stoker. An 
auxiliary control system for stand-by 
purposes was proposed for supplying 
feedwater to the locomotive. Because 
of its simple operating characteristics, 
an induced-draft fan, driven by a steam 
turbine, was proposed. Due to the na- 
ture of switching service with respect 
to its influence on firing conditions, it 
was thought that an ashpan damper 
system should be included. 


The feedwater pump and the injector 


ing the control of the fan and would be 
less attractive for overall economy rea- 
sons than to use live steam directly 
from the boiler. Exhaust from the 
engine cylinders, which would normally 
pass through the exhaust nozzle, was 
relocated as a free exhaust, through a 
silencer. The boiler was rebuilt, with 
smaller flues, and a combustion chamber 
was installed for additional radiant 
heating area. 
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The stoker was modified so that the 
gear ratio was extremely high to give 
smooth operation at very low rates. A 
special feed screw was designed accur- 
ately to meter the coal in relation to the 
air supply furnished by the fan. Ash- 
pan dampers were installed that are to 
close during idle periods when the fan 
is not in operation. 

The control equipment as_ installed 
consists of a main pressure controller 
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for the stoker go into operation and 
finally the stoker is put in service. 
With this arrangement the air flow to 
the firebox always precedes stoker oper- 
ation, and in this way smoke is kept at a 
minimum, While the functioning of the 
controls depends on resistance due to 
air flow through the grates, firebox, 
tubes and front end, the controls are 
sufficiently flexible to take care of varia- 
tions in fuel bed thicknesses. 


Locomotive No. 1100 during conversion at the Roanoke, Va. shop. 
The new smokebox, fan chamber and induced draft outlet are 
plainly shown. 


actuated from boiler pressure. Air flow 
to the firebox is controlled through a 
special controller which is actuated from 
the main pressure controller. The main 
pressure controller also actuates the 
steam jets for coal distribution and the 
stoker itself. Control of the speed of 
the stoker engine is obtained through a 
special hydraulic tachometer connected 
to the engine through a V belt. While 
these controls operate in parallel, they 
are adjusted so that as the boiler pres- 
sure drops from a predetermined figure, 
the fan starts first, then the steam jets 


3 


During the initial stages of the de- 
velopment work it was considered de- 
sirable to use a cinder-collecting system 
on this locomotive and at the same time 
work is proceeding with the design of 
a cinder-trapping device which will 
entirely eliminate cinder discharge. 

The experience gained so far with 
this locomotive indicates that the ar- 
rangement is entirely practicable and 
that coal4+burning switching locomotives 
can be redesigned to incorporate an 
automatically controlled firing system 
using mechanical draft and a mechanical 
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stoker, with the result that locomotives 
now considered costly to operate could 
show an improved overall economy. 


Some of the advantages to be gained 
with this ‘type of locomotive are : much 
longer periods between servicing; in- 
creased engine output due to lack of 
back pressure on the cylinders; less 
attention required from  enginemen, 
thereby increasing the work that the 
engine may do in a given period; and 
better combustion due to the regulation 
of fuel and air supply, thereby contrib- 
uting to a reduction of smoke. 


Locomotive improvements, 


In the conversion of the N. & W. ex- 
perimental locomotive a Standard HT 
stoker was installed along with Hen- 
nessy driving-box lubricators, extended 
mechanical lubrication, Type E Franklin 
radial buffer between engine and tender, 
overfire air jets and cinder ejectors to 
return the cinders collected in the front 
end to the firebox. The capacity of the 
tender was increased to 11000 gallons 
of water and 20 tons of coal. 

In applying the combustion chamber 
to the firebox, the heating surface of 
the boiler was changed from 4 315 to 
3.215 sq. fit. as a result of shortening 
the flues and removing the superheater. 
No change was made in the firebox 
proper, the original brick arch being 
maintained. Dampers, steam-operated 
and automatically controlled, are used 
between the bottom of the mud ring and 
the ash pan on each side of the firebox. 


General dimensions, weights and proportions 
of Norfolk & Western experimental switching 
locomotive No. 1100. 


Builder . . Company shops 
Locomotive type . 4-8-0 

Road elass . M-2 

Road mumiber ele O0) 

Date ‘built. . 1910 

Date converted . 1947 


Rated tractive force, ib., 


per cent) 


Cylinders, 


Valve gear, type 
Valves, piston type, size, in. 
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Weight in working order, Ib. : 


On drivers. . 
On front truck 
Total engine 
Tender (loaded) 
Tender (light) 


Wheel bases, ft.-in. : 


Front truck 


‘Drivers 
Total engine 
Tender . . 


Total engine and tender . 


Total engine and tender length, 


over couplers, ft.-in. 


Driving wheels, diameter, out- 


SUCLON CCS Ie nie arts tems 
number, diameter 
and stroke, in. 


Boiler data : 


Steam pressure, lb. . 
Firebox length, ft.-in. . 
Firebox width, ft.-in. : 
Combustion chamber, length, 
Tt ee ase eee Meee 
Smokebox diameter, outside, 
UCM pe RRM UA BAD (Sew cps ¥is 
Diameter, first ring, outside, 
TD! oth te, Jac eee ae te ee ne 
Diameter largest ring, out- 
side, in. ce aiek Ws aoe 
Flues, number and diameter, 
Wi, 
Length 
ft.-in, EAS hee eee 
Arch tubes, number and dia- 
meter, im. 
Fuel Poe see 
Grate area, sq. ft. 


over tube sheets. 


— 


eating surfaces, sq. ft. : 


Flues 

Firebox 
chamber Th esa eta 

Arch tubes (included in fire- 
box theating surface) 

Total . a 

Superheating 

Total evaporative 


and eombustion 


Tender : 


Type 


Water capacity, U. S. eal. 
Fuel capacity, tons . 
Trucks 
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. 239 530 


40 000 


" 279 530 
" 212 000 


80 000: 


. 2-24 * 30 
. Walsechaert 


. Bituminous 
. 45 


Rectangular 
water 
11 000 


. 20 
. Four-wheel 


bottonr 
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The application of the fan for induced 
draft required an extension on the end 
of the smoke box. The fan, furnished 
by the L. J. Wing Manufacturing Com- 
pany, has a capacity of 37500 cu. ft. 
per min. when operating at a speed of 
2600 r.p.m. The rotor of the fan has 
seven blades made of No. 14-gage stain- 
less steel, and is 42 in. in diameter. 
The (blades of the rotor of the fan, in 
addition to being made of stainless steel, 
were chrome plated with a plating ap- 
proximately 0.022 in. thick to resist 
abrasion of cinders and fly ash. Ver- 
tical U-shaped louvers interposed be- 
tween the front flue sheet and the fan 
remove a portion of the cinders and fly 
ash which are collected in the smoke 
box and are returned by means of steam 
ejectors to the firebox. The exhaust 
from the cylinders is discharged into 
the front of the smoke box on the de- 
livery side of the fan where it is mixed 
with the gases of combustion and passes 
out the stack. 

The automatic controls for the boiler 
were furnished by the Bailey Meter 
Company. An air pressure of 28 lb. per 
sq. in. is maintained in the control sys- 
tem, the air being supplied from the 
main reservoir on the locomotive. 

The controls ‘consist primarily of three 
instruments mounted on a panel on the 
left side of the back head of the boiler. 
A steam-pressure controller actuates in 
the proper sequence other instruments 
in the control system when the boiler 
pressure drops ‘below the pressure for 
which the controller is set. A selector 
valve on the instrument panel permits 
changing ‘from automatic to hand con- 
trol. A third instrument on the panel 
is a ratio controller whereby the de- 
sired ratio of air supplied to the coal 
fired may be controlled and varied as 
desired. The steam-pressure controller 
supplies air in proportion to the demand 
upon the boiler to devices known as 
« Standatrols » which, in turn, furnish 
air at a somewhat higher pressure to 


BULLETIN OF THE INT. RAtLWAY CONGRESS ASSOCIATION 917 


operate diaphragm steam valves for the 
fan, stoker blast and stoker. By these 
controls the amount of air induced by 
the fan as draft through the firebox and 
the amount of coal delivered by the 
stoker are proportional to the demand 
being made upon the boiler for steam. 
Incorporated in the ratio controller and 
actuated by a differential in the draft 
over the fire bed and in the smoke box 
is a governor which maintains the cor- 
rect operating speed of the fan. An 
oil tachometer driven off of the stoker 
engine automatically controls the speed 
of the stoker engine. 

For the purpose of maintaining the 
desired water level in the boiler when 
the locomotive is left unattended in 
stand-by service, a duplex steam pump, 
furnished by the Worthington Pump & 
Machinery Corp., Harrison, N. J., has 
been installed on the left side of the 
locomotive under the cab. This pump, 
which has a capacity of 19 gallons per 
minute, is controlled by a thermo-hy- 
draulic feedwater regulator mounted on 
the back head of the boiler. 

The boiler is equipped with a low- 
water alarm and drop plugs in the 
crown sheet. 

These improvements make it possible 
to keep the locomotive in service 24 
hours a day with the exception of the 
time necessary to fill the lubricators, 
clean the fire and fill the tank with 
water, and the time required to re-coal 
the tender, approximately once every 
48 hours, depending upon the service 
performed. The combustion has been 
improved with a reduction in _ the 
amount of smoke and a reduction in the 
cylinder back pressure resulting from 
eliminating the use of exhaust steam for 
drafting purposes. Maintaining the boi- 
ler pressure by automatic controls al- 
lows the fireman more time for observa- 
tion and the safety of operation. The 
automatic ‘controls further permit the 
locomotive to be left unattended when 
desired. 


[ 624 .63 (.44) ] 


Luzancy bridge, France. 
(The Engineer, May 30, 1947.) 


Luzancy Bridge, on the river Marne, 
recently rebuilt to replace a bridge des- 
troyed during the war, is of interest as 
being one of the first important struc- 
tures in France to be built with pre- 
stressed reinforced concrete, by a pro- 
cess of Monsieur Freyssinet, a former 
engineer of the Ponts et Chaussées. 

The destroyed bridge was of the sus- 
pension type, with a central span of 
55 m. (180’5 */.”), carrying a roadway 
and two footways. It was blown up by 
French engineers in 1940 to cover the 


the quantities of steel and cement re- 
quired, compared with an ordinary re- 
inforced concrete bridge designed for 
the same load, was nearly 50 per cent 
less. Three tubular concrete girders 
support the roadway, giving a single 
55 m. span over the river. with suffici- 
ent clearance underneath for the pas- 
sage of tugs and barges. The decking 
consists of one slab of concrete, stretch- 
ing from one end of the bridge to the 
other, on which the concrete roadway 
rests. The girders are initially com- 


Luzancy Bridge, river Marne. 


‘ 


retreating armies, and was replaced in 
1941 by a temporary bridge with a 16- 
ton load capacity. 

When the construction of a permanent 
structure was under consideration, 
shortage of steel precluded a design 
with a steel arch of the required dimen- 
sions, which in any case would have 
meant rebuilding the foundations of the 
old bridge. It was therefore decided 
to build a single span concrete bridge 
of the type shown in the illustration. 
There was found to be no need to widen 
the old foundations in order to give a 
6 m. width of roadway. Furthermore, 


pressed by high-tensile steel wire rein- 
forcement. 


Each girder was made up from 22 
units, each weighing 5 tons, pre-cast in 
vibrated concrete. Each girder, when 
completed, weighed 122 tons, and was 
erected in three sections, the two end 
sections each weighing 18 tons, and the 
central section 86 tons. Throughout 
the construction work, river traffic was 
uninterrupted. The total test load ap- 
plied to the structure before it was 
opened for service was 244 tons, pro- 
ducing a deflection of 26 mm. (1 */::/7). 


[ 624 .7 (.494) ] 


The welded bridge over the river Birs, near Barschwil, 


Swiss Federal Railways, 
by F. BUHLER, 


Ingénieur-Directeur de la S. A. Buss (Bale). 


(L’Ossature métallique, July-August 1946.) 


Fig. 1. — View of the Birschwil bridge, the simplicity of which is in complete harmony 
with the surrounding countryside. 


The increased loads consequent upon 
the electrification of the Basle-Delemont 
line made it necessary to consider the 
reconstruction of the old two-span 
lattice girder bridge over the river Birs, 
near Barschwil. The calm and peace- 
ful aspect of this wooded valley called 
for a bridge with simple lines, and as 
inconspicuous as possible. 

After very careful consideration of 


the matter, the choice fell on a combina- 
tion design of steel and concrete, in 
which the flooring of reinforced con- 
crete is rigidly connected to the main 
steel girders and assumes part of the 
load. This is the first time such a mix- 
ed system of construction has been used 
for a normal gauge railway bridge, in 
combination with continuous type main 
girders. 


920 


The view given above (Fig. 1) shows 
the satisfactory results obtained, the 
bridge harmonising very well with the 
surrounding countryside. 

This result was obtained by the fol- 
lowing factors : 

a) The re-inforeed concrete flooring 
is continuous and its depth is well pro- 
portioned with respect to that of the 
main (girders; 
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(97/3 to 171 */s”) thick, is of concrete 
mixed in vibrating mould reinforced 
by means of round bars of St. 37 steel. 
Enclosed at the sides by girders measur- 
ing 30 x 44 em. (11*/e"% X 1/5 °/x”) 
and carrying the single track laid on 
ballast, it is covered by an insulating 
layer 1 cm. (*/:/’) thick and 4 cm. 
(1 °/w’’) protecting coat having a 4.3 % 
slope. The width of the flooring be- 


1352 


2920 


2000 


Poet 


PASSERELLE 
DE VISITE / 


2500 


Orme 

b) These main girders have no stififen- 

ing projections visible from the outside, 
save where the three supports come; 


c) The central pier is of very slender 
form; 


d) The abutments, constructed so as 
to be as little noticeable as possible, 
give to the whole a very neat and simple 
appearance. 


The flooring, from 0.25 m. to 0.34 m. 


— ‘Transverse section of the Biirschwil metal railway bridge. 


tween the handrails is 4.60 m. (15/1 */.’’) 
giving 1.05 m. (35 %/:/’) overhang on 
each side of the main girders. The 
latter, two in number, 2.50 m. (8/2 7/1’), 
are of St. 37 steel with solid web and of 
a uniform height of 2m. (6’6°/.’”) ; their 
overall length is 41.06 m. (13478 °/,/’). 
They are of the continuous type and 
rest on three supports, one of ball and 
socket and the others of roller pattern. 
These supports, parallel to the course 
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of the river, form an angle of about 
51° with the axis of the bridge. 


Constructional details. 


The two main ‘girders have been built 
up entirely by electric arc welding, with 
the exception of a fitting joint about 
4 m. (1371\*/,’) from the central pier. 
Each half of the bridge has seven cross- 
braces for the purpose of increasing its 
torsional resistance, six being normal 
to the axis of the structure, the seventh, 
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at flood periods, and is surmounted by 
an overhanging platform carrying the 
roller bearings. The supports on the 
abutments were taken from the old 
bridge. A skew stay piece above the 
pier allows of the bridge being kept 
true and its level being adjusted in the 
event of any of the three supports 
suffering a change in height. 


The flooring, with overhang of 0.95 m. 
(3/1 */’) with respect to the main gir- 
rigidly in 


ders, acts association with 


Fig. 3. 


which is located above the outermost 
support, being parallel to that. A 
system of upper and lower strengthen- 
ing pieces, for resisting wind pressure, 
makes the whole thoroughly rigid. The 
support on the right bank of the river is 
of ball and socket type, that on the left 
bank has plain rollers and the one on 
the central pier twin rollers. This 
pier has been made as narrow as pos- 
sible to allow the stream to flow easily 


— Main girders and flooring of the railway bridge over the river Birs. 


the upper flanges of the main girders, 
the connection between the two being 
assured by a system of pin joints, pro- 
posed by the writer for the first time 
in 1934 and used in connection with 
the construction of two road bridges of 
1115 m. (3:658/1°//’) and 412 m. (1 351’ 
8*//’) over the storage reservoir of the 


hydro-electric station at Etzel, in Swit- 


zerland. Great care has to be taken in 
deciding the dimensions of such items, 
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particularly the space between the pins, 
as in addition to being able to transmit 
the longitudinal shearing efforts be- 
tween the flooring and main girders, 
the details of such fittings must be so 
designed as to distribute the forces con- 
centrated in the pins evenly over the 
whole flooring. With the type of con- 
crete used and the relatively small di- 
mensions of these pins, it becomes pos- 
sible to transmit relatively high loads 
at such fixing points. The most satis- 
factory way of securing these attach- 
ments to the main girders is by welding. 
Moreover, the internal’ stresses brought 
about by shrinkage of the concrete must 
not be overlooked. For this reason the 
concrete used in the flooring has been 
formed in strips, 8.50 m. (27/10 */10’’) 
long. The joints between them, of dove- 
tailed form, are strengthened by addi- 
tional reinforcing pieces. This concret- 
ing was done in the middle of January 
and the bridge was put into service at 
the beginning of April 1946. 

The principal problem encountered in 
making this connection between flooring 
and girders was that of preventing 
cracking of the former by tractive 
forces, especially above the central pier. 
Very thorough static calculations and 
tests were made with the object of keep- 
ing cracks, never totally avoidable, 
down to the absolute minimum, and as 
far as possible, distributed. Security 
against cracking depends on the shrink- 
age in the first instance, which must be 
kept at the lowest figure by the method 
of forming the flooring. Up to the 
present no crack has appeared, al- 
though the joints were closed up at the 
end of a week. Arrangements have been 
made for detecting and noting the date 
of appearance of the first crack, for it 
is of interest to determine the influence 
of time on shrinkage and the effect of 
the difference in temperature between 
flooring and girders. 

Calculations and experiments go to 
show that cracks ought logically to show 
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themselves perpendicularly to the floor- 
ing, and not near to, but at a certain 
distance from the girders. These con- 
siderations have been taken into account 
by inserting into the centre of the floor- 
ing distributing reinforcements, forming 
a close square framework, and intended 
especially as a protection against the 
development of cracks. 

It would likewise be very desirable 
to undertake laboratory tests to deter- 
mine the expansion taking place in high 
quality reinforced concrete as a function 
of tensional stress, especially as regards 
the area preceding the appearance of 
the first crack. 

As regards the working out of the 
plans for the structure, the danger of 
cracking was taken duly into account, 
and for this reason particularly, the 
hand-rail supports were not inserted in 
the reinforced concrete members but 
were fixed thereto by bolts, this ar- 
rangement eliminating the entrance of 
moisture. 


Building up of the welded assemblies. 


The ends of the flanges were arrang- 
ed to allow of assembling by lateral and 
frontal welding strips, of unequal length, 
this method having proved itself by 
numerous tests and examples in service. 

The ribs are on the inside of the main 
girders, with the exception of those 
above the supports, the vertical ones 
being welded to the main members, to 
eliminate torsional effects from the 
latter. 

The welding strips which are per- 
pendicular to the tractive stresses reduce 
the resistance to fatigue of the girder 
section and call for special arrange- 
ments to counter this detrimental influ- 
ence (where the vertical ribs are at- 
tached to the web). Welded construc- 
tion offers the advantage of easy as- 
sembly of the skew struts above the 
supports. Special attention has been 
given to the points where the vertical 
and horizontal webs cross, the danger 
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of cracks developing there being par- 
ticularly great, as well as where the 
vertical ribs are attached to the main 
members. Very great care is necessary 
in this matter to ensure against the pos- 
sibility of failure. 

The design and construction of these 
details constituted a difficult problem 
for the constructor of tthe bridge, the 
building of which was effected accord- 
ing to the following rules : 


1. Welding. 


a) Every welded joint must be carri- 
ed out in one continuous operation, 
without interruption of any kind. In 
the case of unavoidable necessity, how- 
ever, interruption is permissible provid- 
ed at least six strips have been com- 
pleted. 

b) Transverse and longitudinal joints 
in X form are effected after pin-point- 
ing, the weld points being disposed sym- 
metrically on each side of the centre, 
being at a maximum distance apart of 
twenty times the thickness of the plates. 
The welding is effected at a very slow 
rate by two men working simultaneously 
from the centre outwards for the odd 
strips and in the opposite sense for the 
even strips. In case of the final strip, 
the piece is turned over to be welded 
on the other face after the rest has been 
faced up. After that, it is turned over 
at regular intervals. 

c) The joint of T member is effected 
by a special process. 

d) In sections where the stress may 
reach 75 % of the allowable value, the 
joints subjected to tractive efforts were 
planed off and left flush. 


2. Order of making the welds. 

a) Fixing of all parts, such as flanges 
and wind reinforcement gussets to the 
main members; 

b) Assembly of the ribs and fixing 
of the gussets thereto; 

c) Assembly of the main members; 

d) Assembly of the webs. 
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3. Assembling the main girders. 


a) Assembly of the T members, form- 
ed of « Grey » type half sections, to the 
webs; 

b) Assembly of the 4 ribs to the web 
(by two welders working simultaneously 
at very slow rate, as explained above) ; 

c) Assembly of the ribs to the main 
members (this calls for very careful 
supervision and inspection) ; 

d) Fixing of the joint pieces to the 
upper flanges. 


Erection on site. 


The main girders were taken to the 
site in two pieces, 24 and 16 m. (78’9” 
and 52/6”) long respectively. 


Results obtained with the welded 
assemblies. 


No smoothing out or rectifying proved 
necessary after the welding had been 
completed, either at the transversal or 
the longitudinal joints, none showing 
any deformation. As regards contrac- 
tion, this scarcely exceeded 0.092 mm. 
(0.003619 inch) per lineal metre for the 
16 m. girders and 0.08 mm. (0.00315 
inch) for the 24 m. girders. These figu- 
res prove the excellent character of the 
methods adopted. Up to the present 
indeed no crack whatever has appeared 
in the welded joints. 


Materials used. 


The steel used was St. 37, the quality 
being tcchecked by tests, 43 tonnes 
(42.3209 Engl. tons) being used alto- 
gether. The electrodes were the Super- 
cord pattern, of Oerlikon make, especi- 
ally adapted to this class of steel. No 
particular difficulty was encountered in 
the course of the work. The supporting 
pieces are in cast steel, total quantity 
used being 4 tonnes (3.9368 Engl. tons). 
There were 58 m’*® (2048 cu. feet) of 
reinforced concrete used, the reinforce- 
ments in round steel bars weighing 10.5 
tonnes (10.334 Engl. tons). 
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What about our railroad stations? “ 
By J. C, SHERRICK. 


o 


(Railway Ag § December 7, 1946.) 


The recent war was one of trans- 
portation superiority. Without the su- 
periority of the United States in trans- 
portation, in which the railroads were 
supreme, we surely could not have won. 
The war, however, accelerated develop- 
ments and discoveries and has so stimu- 
lated the desire and need for travel that 
rail transportation is now facing one of 
the most challenging eras in its history. 
It is an era in which the supremacy of 


the railroads in overland passenger 
transportation — and perhaps also in 
freight — will be severely tested. 


It seems apparent that the railroads 
cannot hope to match the speed of travel 
by air. It is also probable that the rail- 
roads may not be able to match the 
cheapness of travel by bus. But in com- 
fort and convenience, and in carefree, 
and even delightful, travel, the railroads 
can certainly excel. The newer trains 
‘already excel in these respects and, no 
doubt, those now being designed will 
offer even more attractive features. But 
what about our railroad stations? 

Most of our railway stations are of 
another era — an era when the suprem- 
acy of the railroads was unchallenged. 
Then, the traveler had no choice and 
was compelled to go to the station for 
his transportation needs. Similarly to- 
day, when we are summoned for jury 
duty or by the income tax collector, or 
are called to court to pay a fine for il- 
legal parking, we are compelled to go, 
but we go with reluctance and find that 
little attention is paid to our conveni- 
ence. We enter buildings which may be 


designed to surround officialdom with 
grandeur, but in which we are expected 
to find our bewildered way as best we 
can. We climb stairs; we wait in line; 
we depart with relief; and we do not 
return unless we have to. Likewise, the 
large railway stations of the past era 
were designed to enthrone the machine 
and impress the traveler. The traveler, 
duly impressed, was expected to endure 
some inconvenience and discomfort. 
The small stations of that era, built to a 
style attempting neither magnificence or 
comfort, were designed as humble sery- 
ants of the machine to load passengers 
into trains with as little damage as 
possible. 

In the present new and competitive 
era the traveler is not compelled to visit 
the railway stations because he has other 
choices af transport. The station must 
be made so inviting that he will be 
happy to enter it or else he will, with 
increasing frequency, choose some other 
way of travel, and the streamliner will 
lack its most important essential for 
successful operation — passengers. To 
be thus inviting, the new station must 
be designed not with the view to awe or 
impress the traveler, but to serve him. 
When entering the station, the traveler 
must be made to feel he has nothing 
further to worry about. From this point 
to his destination his way should be 
made easy and pleasant, and it is to 
modern architectural design, aided by 
modern methods and materials, that we 
must look to accomplish this highly 
desirable result. 


a eee 


(4) An. abstract of an address before the recent annual convention of the American Rail- 
way Bridge and Building Association in Chicago. 
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Accessibility is important. 


Good architectural design will assure 
well-planned and easy circulation of 
patrons from the street to trains. .The 
way must be made unmistakably appa- 
rent and necessitate minimum effort in 
buying tickets, securing information, or 
checking baggage. Where signs must be 
used as an aid to circulation, they should 
be designed to reassure the patron in- 
stantly as to his proper route, and 
should be so placed and worded as to 
make him feel that he is the guest of 
the railroad. 

Also, good architectural design will aid 
considerably in making the somewhat 
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should disappear from most stations and 
be replaced by an open counter. Per- 
haps the design can be so arranged that 
the railroad can relieve the traveler of 
his handbag at this point and deliver it 
to him at the train by means of con- 
veyor systems. Such systems have been 
much improved by modern invention 
and offer real possibilities for such a 
Service. 


Interesting waiting areas. 


The facilities for passengers waiting 
for trains must be so planned that the 
time spent in them will be a pleasant 
introduction to a delightful journey. 


The passenger station of today must be of an architectural style that will please the 
eye of the traveler, as does this Burlington station at Burlington, Iowa. 


annoying process of buying tickets more 
pleasant. Where tickets are purchased 
the railroad can demonstrate its con- 
cern for the travelers’ welfare by pro- 
viding features that will create an at- 
mosphere of friendly interest and re-as- 
suringly efficient service. Since there 
is nothing about the process of prepar- 
ing a ticket that requires concealment, 
the grilled hole-in-the-wall ticket window 


The surroundings should be made inter- 
esting. The lighting should be planned 
to be an integral and important part of 
the architecture and must be adequate 
for those who care to read. The chairs 
must be comfortable and inviting and 
arranged to accommodate passengers 
both singly and in groups. There must 
be something interesting to see for those 
who wish to use this part of their jour- 
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The time spent in a waiting room should be made a comfortable prelude to an interesting 
journey. 


ney in strolling about. Here is an op- 
portunity for planned and lively exhibits 
showing the advances made in railroad- 
ing, to stimulate the passengers’ interest, 
similar to the air lines’ outstanding use 
of beautiful, illuminated maps as decora- 
tions and educational exhibits. The 
possibilities in the use of the radio, 
motion pictures, television, and recorded 
music should not ‘be overlooked in plans 
to make the waiting period interesting 
to the traveler and, pursuing this 


thought, it is possible in large cities to 
make some arrangement with local art 
museums and public librairies for dis- 
playing exhibits of general interest. 


Design embraces all features. 


Refreshment places should be con- 
veniently located but their importance 
as a source of revenue should not be 
allowed to make them discordantly con- 
spicuous. Their place in the architec- 
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tural design as a whole must be studied 
in the planning and their decoration 
and character must conform and not 
compete with the architectural design of 
the station. Newsstands, too, must be 
planned with the architectural design so 
that the opportunity to examine their 
offerings is all a part of a pleasant ex- 
perience of waiting for a train. Space 
for the care of infants and small chil- 
dren has almost become a necessity in 
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designed as to forever erase the memory 
of the railroad lunch counter. A prop- 
erly designed and well-conducted rail- 
road station dining room can be a great 
deal more than an incidental service to 
the traveling public. Such a dining 
room can attract customers from among 
the non-traveling residents of a city, and 
such traffic offers an opportunity to 


publicize the pleasures of modern rail- 
way travel. 


Open ticket counters aid in creating an atmosphere of friendly interest and efficient 
service. 


many stations, and is now provided in 
those of a number of larger cities. In 
new stations such a space should be so 
planned that these future passengers will 
be introduced early to the delights of 
railway travel by their mothers, who 
will wish that their own homes offered 
facilities as pleasant and complete. 

As to eating places, they should be so 


Offices, clerical and working spaces 
should be designed not only to create 
comfortable and efficient working con- 
ditions, but also to provide flexibility in 
arrangement to facilitate those altera- 
tions so often made necessary by chan- 
ges in processes and personnel. 

All of these results will be achieved 
not only by careful planning and ar- 
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The decoration and character of refreshment places must conform and not compete with 


the architectural 


rangement, but also by the wise selec- 
tion of available construction methods 
and materials. It is to be expected that 
the basic structural materials — con- 


design of the 


station. 


crete, steel, brick, stone, and wood — 
will be used for many years to come. 
In some cases they have proved all too 
permanent in the rapidly changing con- 
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ditions of our times. However, it is in 
equipment and accessories that great 
improvements have been made and fur- 
ther advances are to be expected. 


Air conditioning and heating. 


Air conditioning for railroad stations 
is surely desirable if our new stations 
are to match our new trains in comfort. 
But the feasibility of air conditioning 
large stations has been made uncertain 
by peculiar difficulties. These arise 
from the vast size of the spaces and 
from the rapid and wide variations in 
the density of the crowds at stations, so 
that to date no reasonably practicable 
methods have been found for the proper 
distribution and control of the condi- 
tioned air. But new development give 
some promise for the solution of the 
problem. New air-handling systems 
carry air through ducts at velocities of 
4400 ft. per (min., which is more than 
four times the velocity formerly consid- 
ered the maximum. One new distribu- 
tion system has an air velocity at the 
outlet nozzle of 12 000 ft. per min., mak- 
ing possible the distribution of air over 
a distance of about 240 ft. These de- 
velopments mean that duct systems can 
be smaller and simpler, and outlets far- 
ther removed from ithe areas served. 
Work is being done on refinements in 
control system. We can even hope that 
the perfection of these various elements 
will make possible a reasonable system 
for air conditioning existing stations 
without too much alteration. 

Panel, or radiant heating, is not pre- 
cisely a new system because it was used 
by the Romans. But its modern deve- 
lopments have a special interest for de- 
signers of railway buildings. The huge 
waiting room of the Cincinnati Union 
Terminal, planned by Felheimer and 
Wagener, architects, is warmed by an 
application of the principle of panel 
heating. The roof and extensive glass 
areas of this room are double and warm 
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air is circulated within the double con- 
struction, maintaining a comfortable 
temperature in this vast room without a 
single radiator. Panel heating provides 
comfort at comparatively low air tem- 
peratures and its claimed ability to 
maintain fairly uniform, comfortable 
conditions in drafty spaces where cold 
outside air is frequently admitted, makes 
it worth considering when selecting a 
heating system for stations or service 
buildings. 


There are marked improvements in 
the design and variety of portable parti- 
tions, some of which are very attractive 
in appearance. In office spaces which 
are designed with level floors and flush 
ceilings throughout, they permit the 
quick and easy rearrangement of space 
without the fuss and dirt which usually 
attends such alterations. 


In lighting, we are all much interested 
in the development of the gaseous tube, 
which is especially well adapted for in- 
corporation as an integral part of archi- 
tectural effects. Its low current con- 
sumption, low heat output and long life 
are also advantages not to be overlooked. 
It is at its best efficiency when fairly 
close to the object or space to be il- 
luminated. 


Double and multiple glazing, long 
used in the construction of railway cars, 
is available in several convenient forms 
of units. When combined with improy- 
ed heat-resisting glass, it is a valuable 
aid in relieving the heat load in air- 
conditioned spaces and in maintaining 
comfort in other spaces. It may prove 
interesting in the construction of signal 
towers as well as other buildings. 


Spirit of today is inquiring. 


These are but a few of the more 
familiar and proved systems and ma- 
terials. These and many other develop- 
ments, as they become available and 
prove themselves worthy, will be incor- 
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porated in new railway buildings, but 
it is only through the artistry of modern 
architecture that they will become inte- 
grated in the design to give expression 
to the new spirit with which the rail- 
roads must meet the new era. 

Every architectural style has been 
modern in its day and has accurately 
reflected the spirit of its age. Since 
the spirit of today is an inquiring one, 
which is exploring new forms of energy, 
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questioning established traditions, seek- 
ing new forms of social organization. 
and discarding old forms of trains for 
new and exciting designs, modern archi- 
tecture will also explore and develop 
new and exciting ideas for passenger 
stations, so that the traveler of today, 
or certainly of an early tomorrow, will 
conciously, or instinctively, appreciate 
and approve those ideas as a true ex- 
pression of his own spirit. 


NEW BOOKS AND PUBLICATIONS. 


[ 656 (.493) ] 


MINISTERE DES COMMUNICATIONS (Belgique). — MINISTRY OF COMMUNICA- 
TIONS (Belgium). Les Transports en Belgique depuis la libération (Transport in Bel- 
gium since the liberation). — Report of the « Office National Régulateur des Trans- 
ports ». — One volume (82” x 11%’) of 150 pages, copiously illustrated, maps. 1946. — 


Brussels : 
Sauvage. 


In 1946 the Ministry of Communica- 
tions published in book form a report 
from the Transport Regulating Office 
dealing with transport in Belgium since 
the liberation. 

This book was conceived on the fol- 
lowing plan: division of the work into 
o chapters, the first four each starting 
with a brief general survey summing up 
broadly the matter then dealt with in 
detail, well classified and copiously il- 
lustrated with photographs, maps, dia- 
grams and statistics. 

The final chapter is devoted to gen- 
eral conclusions, the co-ordination of 
transport and plans for the future. 

The book is completed by detailed 
statistics. 

We give below a brief analysis of the 
different chapters. 


Chapter I. 


This chapter deals with the transport 
position at the time of liberation, the 
damage suffered and the initial work of 
reconstructions. 

Serious damage and great destruction 
due to heavy aerial bombardment and 
many acts of sabotage was suffered by 
the railways, waterways, and to a lesser 
extent road communications during the 
course of 1944, involving a considerable 
reduction in the transport capacity of 
the country in each of these three 
spheres. 

It was however essential to assure not 
only the transport necessary for the 


Anciens Etablissements d Imprimerie Th. Dewarichet, 16, rue du Bois- 


national economy of the country, the 
transport of agricultural products and 
foodstuffs, raw materials and finished 
goods, but above all the important mili- 
tary traffic of the campaining armies 
which had to pass through the country 
with the assistance of allied transport 
corps. 

As the author of the report puts it: 


«The sum total of this devastation 
necessitated energetic and immediate 
action. Restoration programmes were 


drawn up without delay and the work 
commenced at once by every possible 
means. The country cannot overestim- 
ate the enormous debt it owes to all 
those who worked to this end, parti- 
cularly the staff of the railways, bridges 
and highways. » 

Details of the damage and loss of 
transport material, and the initial re- 
sults of the steps taken to remedy them 
are dealt with separately for the Bel- 
gian National Railways, the Light Rail- 
ways, waterways and road communica- 
tions. 

For example in the case of the Belgian 
National Railways, the report covers 
the permanent way and works, signal- 
ling installations, motive power, tele- 
communications, stations and buildings, 
the matter being presented very clearly 
and methodically, supported by dia- 
grams, maps and photographs. 

It may be mentioned that in the case 
of the waterways, a paragraph is devot- 
ed to the work of bringing these up to 
date and improving them. 
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Chapter II, 


This chapter deals with transport 
from the liberation up to the end of 
1944. 

Military transport enjoyed absolute 
priority on the railway lines brought 
back into operation. 

Structural damage made it impossible 
for water transport to be restored as 
quickly as rail transport. 

The light railways and roads were 
limited to regional traffic or even local 
traffic in order to carry out the most 
useful work. 

The National Transport Regulating 
Office was set up on the 27th November 
1944 with the object of overcoming any 
weakness likely to delay the return to 
normal, taking part in investigations to 
improve the operating and re-equipment, 
suggesting the quickest and most effec- 
tive solutions, and co-ordinating the ef- 


forts and actions of the different 
methods of transport. 
Statistics and graphs give a clear 


picture of the results obtained. 


Chapter III. 
Transport during the year 1945. 


During 1945, thanks to progressive 
improvements in the operating, the 
transport capacity of the railways and 
waterways increased to a considerable 
extent. 

The end of hostilities contributed to 
a great extent in putting an end to the 
difficulties reported in the previous 
chapter, due above all to a great short- 
age of wagons. 

The report shows clearly how traffic 
picked up: the coal traffic, seasonal 
traffic, international traffic, the activity 
of the ports of Antwerp and Ghent; and 
the steps taken to meet the problems 
that arose. 
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Chapter IV. 


Transport during the first quarter 
of 1946. 


From the beginning of 1946 it was 
clear that the transport facilities avail- 
able in the country could meet with ease 
all the demands of industry and com- 
merce. 

The outstanding facts of this first 
quarter of 1946 are reviewed; the signs 
of lively competition between the rail- 
ways, waterways and road transport 
became more and more marked; on the 
1st April 1946 important steps were 
taken simultaneously as regards railway 
rates and river freight charges. 

Bverything is ready to assist as re- 
quired in a new expansion of the eco- 
nomic life of the country. 


General Conclusions. 


Amongst these conclusions, it seems 
advisable to stress the paragraph relat- 
ing to the co-ordination of transport, 
which is a very pressing problem in a 
great many countries. 

We will quote in full the three main 
principles on which the method suggest- 
ed ‘by the Government organisation is 
based : 

a) The policy of co-ordination must 
be souple in order to be readily adapt- 
able to any evolution in the general 
economic situation with which it must 
be at all times in equilibrium. 

b) If any co-ordination is to be 
achieved, this postulates that the State 
must be able to control the actions of 
the three methods of transport without 
intervening in their internal affairs. 
Railway, road and water must each keep 
their own personality and the public 
authorities can only act upon them 
through the intermediary of specialist 
organisations. Without such a possibi- 
lity, and if consequently one section of 
transport remains entirely free in its 
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development, apart from any State en- 
terprise, such a section could at any 
given moment develop in such a way 
as to destroy the equilibrium aimed at 
Dy co-ordination. 

c) Finally co-ordination can only re- 
sult in useful and equitable results in so 
far as it is based on undoubted facts, 
and these depend on the systematic con- 
sultation of all those interested. Care 
must therefore be taken to determine 
the most adequate method of consulta- 
tion. 

As regards the future, mention may 
be made of the electrification of the 
railway in particular, which is being 


» 
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carefully investigated by the National 
Railway Electrification Commission on 
the basis of the traffic expected and the 
income therefrom. Such large scale 
work would enable the electric rolling 
stock manufacturers to perfect their 
equipment and working methods, so that 
they would be in a position to compete 
with other countries in the export 
markets, to the benefit of our own 
workmen. 

The above is a brief review of the 
1946 Report of. the National Office for 
the Regulation of Transport. 
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The « Liberation » locomotive — 2-8-0 type with double bogie tender for Eurepean use. 
— A pamphlet (83’’x113’”) of 8 pages and a table. — 1946, The Railway Gazette, 


33, Tothill Street, Westminster, S.W.1. 


This pamphlet is a reprint from The 
Railway Gazette of the 28th June 1946 
of an article describing in detail, with 
many diagrams and photographs the 
«Liberation » locomotive built by the 
« Vulean Foundry Litd. ». 

Hundred and twenty of these locomo- 
tives are being built for Poland, Czecho- 
slovakia, Jugoslavia and Luxemburg. 


The project was originally due to the 
Technical Advisory Committee of Inter- 
nal Transport (T.A.C.1.T.) composed of 
delegates of the British and Allied Go- 
vernments which met in London during 
the war to prepare the way for the re- 
organisation of transport on the Conti- 
nent of Europe as soon as the recon- 
struction of Europe became possible. 

This Committee asked the Ministry of 
Supply to examine its proposals and 
make the necessary plans. The « Vul- 
can Foundry » in the name of the As- 


(Price 2s./—.) 


sociation of Locomotive Builders was 
given the task of designing this locomo- 
tive. 

The locomotive had to be more pow- 
erful than the 2-8-0 « Austerity » loco- 
motive then under construction on be- 
half of the War Ministry, and suitable 
for general use on standard gauge Euro- 
pean Railways. 

The specifications and preliminary 
drawings were soon prepared and sub- 
mitted to the Committee which included 
representatives of France, Belgium, Hol- 
land, Czechoslovakia, Poland, Jugoslavia 
and Greece. After a few slight modi- 
fications had been made, these specifica- 
tions were quickly approved and plans 
put in hand to carry out the work at the 
end of 1944. 


The leading dimensions of the « Li- 
beration » locomotive as given in the 


pamphlet are briefly given below : 
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Metric. English. 

Cylinders (two), dia. x stroke. . . 550 mm. X 710 mm. 2415/8 = for 28 in. 
Coupled wheels, dia. 1450 mm. : 3 : oe in. 
Pony truck wheels, dia. 850 mm. ‘ i. : (/2 in. 
Wheel-base, coupled 4950 mm. a : : ee : 
Wheel-base, total engine . 7 660 mm. 20 tt. if in. 
Working pressure 16 kgr. per sq. cm. 227 |b. per sq. in. 
Heating surface : 

Tubes and flues 194.33 sq. m. 2098 sq ft. 

Firebox . 16.26 sq. m. 175 sq. it: 


Total evaporative 
Superheater 


210.59 sq. m. 


2273 sq. ft. 


61.30 sq. m. 660 sq. ft. 


Combined total 


Grate area F 

Tractive effort at 85 per cent: boiler 
pressure : 

Adhesive weight . 

Factor of adhesion 

Weight of engine in proriene orden 

W ahi of tender in are order 

Weight of engine and tender in work- 
ing order . F ‘ 

Water capacity of tender : 
Coal capacity of tender . 


[ 385. (09 (.42) | 


271.89 sq. m. 


2933 Sq. it. 


4.09 sq. m. 44 sq.ft. 
19 900 ker. 43 800 Ib. 
74.75 tonnes (3.95) tons 
3.76 3.76 
85.674 tonnes 84.3 tons 
59.105 tonnes 58.2 tons 
144.779 tonnes 142.5 tons 
‘ 25 cu. ™. 5 500 gal. 
. 10200 ker. 10 tons 
E. M. 


The London Midland & Scottish Railway Company, — A record of large-scale organisa- 


tion and management, 1923-1946. A brochure (53” x 8%” 


tables. Published by the L.M.S.R. 


The L.M.S. Railway was formed 23 
years ago by the amalgamation of 35 
different companies. The new Com- 
pany then became the largest commer- 
cial undertaking in the country, a posi- 
tion it still holds. An enormous task lay 
before those who had to mould all these 
parts into a single cohesive whole and 
lay down the principles and proper 
methods for creating an effective method 
of public transport. 

From the beginning it became ap- 
parent that (10 to 20 years would be 


) of 20 pages with numerous 


required to see these efforts crowned 
with success, so that many of those in- 
volved could not hope to see their pro- 
posals arrive at maturity. Their task 
was to lay a true and sure foundation 
for future developments. 


Now that many changes appear im- 
minent and the problems to be solved 
require all the skill and experience of 
railway men, it seemed to the Manage- 
ment of the L.M.S. to be a propitious 
time to review the methods applied and 
the results obtained, so that a report 
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thereon might be of value to those who 
would complete the work that had been 
begun. 

The review covers all the departments 
concerned in the operation of a very 
large railway system, and in each case 
stresses both the organisation and uni- 
fication measures that have been taken, 
as well as new technical applications 
and the steps taken to improve the ef- 
ficiency of the services. 

The first task was the formation of 
the administration and management. 
From the operating point of view, the 
system was composed of four divisions. 
In the case of the Central Administration 
in London, after a few years the execu- 
tive powers were placed in the hands 
of a president and three vice-presidents, 
each of whom acted as the general 
manager of a (given series of depart- 
ments, the heads of which came under 
his orders. Sub-committees were form- 
ed to deal with such matter as: finan- 
ces, traffic, rolling stock, way and 
works, legislation, staff, navigation, etc. 

The permanent way was progressively 
improved in order to make it suitable 
for the considerably increased loads and 
speeds. ‘Brief mention may be made of 
the increase in the weight of rails, try- 
ing out a new method of impregnating 
the sleepers, trials of rails with flat in- 
side faces, extended use of transition 
curves, the use of welding, crossings at 
two levels, improvements in the con- 
struction and maintenance of structures. 

In the case of the signalling, yellow 
lights and colour plates replaced red on 
the signals in order to make them more 
easily seen from a distance. Wide- 
spread use has been made of track cir- 
cuits. Electric signal boxes have re- 
placed many mechanical signal boxes. 
Distance control of points has been in- 
stalled. Intermediate block signals with 
coloured lights worked from neighbour- 
ing signal boxes have made it possible 
to decrease the number of boxes or deal 
with heavier traffic. 
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The telecommunication system has 
been improved by creed _ teleprinter 
circuits. Thousands of miles of new 
telephone lines have been laid, and use 
has also been made of existing telephone 
circuits. 

The stock of locomotives has been 
standardised to reduce the number of 
different types, and new types have 
been designed very carefully in order 
to obtain safe working, a power. suited 
to the load, and low consumption. The 


average daily mileage increased by 
30 % between 1923 and 1938. This 


result was obtained on the one hand by 
perfecting the routing of the staff, and 
on the other by decreasing the time 
spent in the shops. In the latter, the 
working methods have been thoroughly 
modernised. 

The new passenger coaches are all 
metal and various improvements have 
been made to increase the ‘comfort. 
Here again the new methods used in the 
shops have made it possible to save a 
lot of time, reduced the cost of repairs 
and construction, and increased the pro- 
duction capacity. 

In addition to its railway rolling 
stock, the Company owns 10000 road 
motor vehicles. The maintenance of 
this important stock is covered by a 
vast organisation, which is responsible 
for overhauls based on two factors : the 
mileage and the time in service. This 
has made it possible to reduce both the 
time taken for repairs and their cost. 

As regards the stores, the first task 
was to standardise the methods. <A 
special section was charged with speci- 
fications and formulae for tenders. 
Standardisation has made it possible to 
reduce the number of printed formulae 
from 3300 to 800. The Company set 
up a Scientific Research Department, 
the activities of which are controlled by 
a Research Committee set up by the 
Council and assisted by a consulting 
committee formed of scientists. Thanks 
to its composition and its contacts with 
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Government Research Stations, as well 
as the exchange of documents and staff 
with teaching establishments, this De- 
partment has become invaluable for all 
investigations. 

The working of the traffic and the 
commercial methods employed are the 
subject of two very important chapters, 
which it is impossible to analyse or 
sum up in a few lines. Mention is made 
of the considerable progress achieved 
in speeding up the passenger train sery- 
ices and in the reduction of delays in 
goods tranisport. The latter chapter 
deals with the methods used to get or 
keep traffic and co-ordination with 
other methods of transport. 

The administration of a staff which 
consists of a quarter of a million of 
employees is in ‘the hands of a central 
organisation. The regulations make 
provision for discussion and the solu- 
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tion of all question which may arise, 
both those affecting only a few members 
of the staff and those of general interest. 
Special attention has been given to the 
mechanisation of clerical and office 
work. 

In this brief note we have only been 
able to make mention of the most strik- 
ing facts, leaving on one side many 
interesting applications and improve- 
ments. We have not even mentioned 
several chapters, such as those dealing 
with the facilities available to passen- 
gers in the stations (ithe L.M.S. is the 
largest hotel manager in Europe). Ne- 
vertheless, the reader will, we hope, 
have got some idea of the value of this 
book, and the size of the work of organ- 
isation and modernisation accomplished 
by the Company during its first twenty- 
three years. 

E. M. 
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ASSOCIATION OF AMERICAN RAILROADS (A. A. R.), Signal Section. — American 
Railway Signaling Principles and Practices. — Chapter IV : Centralized. traffic control. 
— A brochure (6” x 9’), illustrated. — Published by the Signal Section of the Asso- 
ciation of American Railroads, 30, Vesey Street, New York, N. Y. — Price: $ 1.25, 
reduced to $1.00 for the members of the A. A. R. and railwaymen. 


The Signal Section, which is a part of 
the larger body known as the Associa- 
tion of American Railroads (A.A.R.) and 
counts amongst its members the leading 
authorities on the subject of signalling, 
has issued in similar form a consider- 
able number of papers relating to signal- 
ling installations and equipment. We 
have given short accounts of these from 
time to time. 


Chapter IV is entitled « Centralised 
Traffic Control». According to the de- 
finition given by its authors, this means 
a method of working which allows of 
the train movements over the various 
routes and through the various block 
sections on a given length of line being 


directed from some selected point, with- 
out having recourse to train orders, or 
what is called in America the superiority 
of trains. The abolition of train orders 
makes it necessary to instal special 
signals, which indicate to a train when 
it is required to stop and obtain instruc- 
tions from the train dispatcher. 


This method of working is no longer 
novel in North America, its first applica- 
tion having taken place in 1927 when it 
was put into service on a 40.2 mile 
route with a 36.9 mile section of single 
line route on the New York Central Rail- 
road. Statistics published by the Inter- 
state Commerce Commission on January 
Ist 1939 showed that there were by 
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then 180 installations in service cover- 
ing 1594.3 route miles of railways, or 
2051 track miles altogether. 

As will be realised, the apparatus used 
has been the subject of various improve- 
ments, as the number of installations has 
increased. The first equipment used 
was of the «non-coded» type, requir- 
ing the use of a separate wire to each 
function operated and a common return. 
Later «icoded » apparatus was develop- 
ed, using trains of relatively short im- 
pulses in order to transmit over a limit- 
ed number of line wires the operating 
and indicating signals between the con- 
trolling office and the appliances out on 
the line. 


At the dispatcher’s office the move- 
ment of the trains was followed at first 
by means of cards or tickets, which the 
operator himself moved from place to 
place on the apparatus, but now it is 
marked down automatically as a graph 
on a chart which moves forward at a 
constant speed. 

The present work gives a very detail- 
ed description of the equipment, ex- 
plaining the entire sequence of opera- 
tions with the aid of very complete cir- 
cuit diagrams, some in the text, the 
others on folding plates. 
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The development of C.T.C. and _ its 
applications has been due more parti- 
cularly to two American firms, the Gen- 
eral Electric Company and the Union 
Switch and Signal Company, the latter 
having produced more recently the. so- 
called « time-code » equipment, in which 
the line current impulses are at different 
lengths, long or short. 

The longest length of railway worked 
in this manner covers 105 miles, and 
the longest distance between the dis- 
patcher’s office and the furthest outside 
function controlled by it is 94 miles. 


No doubt it may be held that methods 
and equipment of this kind are pri- 
marily suited to a combination of spe- 
cial circumstances such as absence of 
local traffic and long lengths of single 
line, but the fact that they have been 
developed and been applied on a large 
scale (36 American railways now use 
them) makes them of very great in- 
HOI, 

This Chapter IV is a noteworthy ex- 
ample of the care with which the pu- 
blications of the Signal Section of the 
A.A.R. are edited and produced and is 
of the highest technical value. 

EB. M: 


De IJzeren Weg. — Holland bouwt op (The Railway. — Reconstruction in Netherlands). — 
A brochure (53 x 84’) of 44 pages, copiously illustrated. — 1947, Utrecht, « Het Hol- 


landsche Uitgevershuis », Publishers. 


This pamphlet of 44 pages, illustrated 
by many photographs, is a tribute to the 
attitude of the Dutch railwaymen during 
the war and their help in the recon- 
struction of the railway. 

In a short introduction Dr. Ir. W. 
Hupkes recalls the difficult years when 
they were working under German oc- 
cupation, the strike from the 17th Sep- 
tember 1944 until the liberation, the 


destruction caused by the enemy, and 
the rapidity with which reconstruction 
took place in spite of innumerable dif- 
ficulties. He also describes briefly the 
future programme of the Dutch rail- 
ways. 

A striking chapter is devoted to a 
report of the destruction caused hy the 
Germans, which describes the pitiable 
condition of the railway when the sery- 
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ices were resumed and the results ob- 
tained by these reconstruction efforts by 
October 1946. 


Here are some of the figures : 


Permanent way. Out of the 3 159 km. 
(1963 miles) of line in September 1944, 
1954 km. (1 214 miles) or 62 % was 
stolen or destroyed. In October 1946, 
3007 km. (1 868 miles) were in service 
again. 


Locomotives. Out of 866 locomotives, 
the enemy destroyed or carried away 
722, i.e. 84 %. By October 1946 there 
were 753 usable locomotives. 


Carriages. 1406 out of 1500 were 
stolen or destroyed. In October 1946, 
444 Dutch coaches and 308 coaches 


from abroad were in service. 
Wagons. Out of 29616, 29-156 were 


stolen. In October 1946, there were 
12 009 in service. 

The destruction of bridges, buildings 
and shops was on a similar scale. 
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The total damage suffered is estimat- 
ed at 500 million florins. 

An eyewitness recounts how in spite 
of a thousand obstacles the Tilbourg 
shop staff resumed work as soon as the 
town was liberated on the 27th Octo- 
ber 1944. 

One chapter is devoted to the railway 
strike called by the Dutch Government 
on the approach of the allied armies. 
We are told of the tribulations caused to 
the staff by this strike, how they were 
tracked down by the Germans, and the 
ravages caused by the stopping of the 
whole economic life of the country and 
by famine. 

We recognise the sacrificial spirit of 
the railwaymen who having valiantly 
begun the strike had to suffer in pati- 
ence the most grievous physical and 
moral trials for seven long months. 

Finally the pamphlet describes the 
plans for the future, electrification, in- 
creasing the speed of both goods and 
passenger trains, and the construction 
of metropolitan railways in the impor- 
tant cities of the West : Amsterdam, The 
Hague and Rotterdam. 
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Centenaire des Chemins de fer suisses : 

YHOUD (M.). — Les Chemins de fer fédéraux et 
rs constructions. 

‘'GUERAT (L.). — Les ponts. 

IN (P.). — La voie. 

>ONDS (C.). — Signalisation et installations de 


NAUX (F.). — Gare de Lausanne. - Sébeillon. 
iNARD (R.). — Le matériel roulant léger des Che- 
is de fer fédéraux. 

ZEAUD (A.). — De quelques installations électri- 
s des Chemins de fer. 
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s, Dunod, éditeur. 1 vol. (16 x 25) de 408 pages, 
154 figures. (Prix: 740 fr. frangais.) 


IBERG (V.). 


s, Dunod, éditeur, 92, rue Bonaparte. 1 broch. 
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Bericht N* 156 des eidgenéssischen Laboratoriums und 
Forschungsinstituts. 
Zurich. 1 Heft in-4°, 52 Seiten, mit 57 Abbildungen. 
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KOLLBRUNNER (C. F.). 
Fundation und Konsolidation. Band I: Baugrund. — 
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Wasser im Baugrund. — Baugrunduntersuchungen. — 
Spannungsverteilung im Baugrund. — Baugrundsetzun- 
gen. 


Zurich 8, Schweizer Druck- und Verlagshaus. 1 Band 
(14.5 x 21), 476 Seiten, 10 Tafeln und 216 Abbildungen. 
(Preis: 26 Schweiz. Franken.) 


In English. 


1947 
EATON (R. J.). 


Oil-burning locomotive. 

London: Transportation Press Limited, Tudor Cham- 
bers, River Park Road, N. 22. 1 brochure (8 1/2 x 4 1/2 
in.), 51 pages, illustrated. Paper covers. (Price: 2s.) 
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1947 621 .131 
Locomotive Engineers Pocket Book. (41st Edition). 


London, The Locomotive Publishing Co. Ltd., 88, Hor- 
seferry Road, 8. W. 1 (61/2 x 45 1/2 in.), 358 pages. 
(Price: 5s.) 


1947 
REDDICK (H. W.) and MILLER (F. H.). 
Advanced mathematics for engineers. (2nd Ed.). 
New-York, John Wiley & Sons. Inc. 1 vol., 508 pages, 
131 fig. (Price: $ 5.) 
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TEMPLE (J. E.). 
andbook of structural design in the aluminium alloys. 
Birmingham 7, James Booth & Co, Ltd., Argyle Street 


Works, Nechells (8 3/4 x 5 3/4 in.), 147 pages. 
(Price: 21s.) 
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Universal Directory of Railway Officials and Radlway 
Year Book, 1947-48. ad 
London, The Directory Publishing Co. Limited, 43, 
Tothill Street, 8. W. 1. (Price: 1£.) 
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WEBSTER (H. C.). 
Locomotive running shed practice. 
London, Oxford University Press. Amen House. H. C. 4, 
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WILLIAMS (G.). : | 
Workshop calculations for machine tools operat 
London, Sir Isaac Pitman and Sons, Ltd., — 
Street, W. C. 2. (Price: 10s.6d. net.) | 


In Polnish. 
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Odredzenie Polskiego Kolejnictwa. 

Warszawa, Chalubinskiego, 4, Zaklady Grafics 
nisterstwa Komunikacji. 1 vol. (16 x 21), de 16€ 
avec de nombreux tableaux. | 
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1 vol. (8 1/4 x 5 34/4 in.), 222 pages. Numerous 
diagrams. (ereee 18s. net.) 
[ 016. 385. (05 ] 
In French. 


Annales des Ponts et Chaussées. (Paris.) 
1947 627 .82 


Annales des Ponts et Chaussées, Janvier-février, p. 47. 


DAVIN. — Application de la statique des voiles minces 
a Vétude des barrages. (10 000 mots, tableaux & fig.) 


Annales des Travaux publics de Belgique. 
(Bruxelles.) 


1947 624 .2 
Annales des Travaux publics de Belgique, avril, p. 151. 


PAPPAERT (J. M.). — Poutres continues. Nouvelles 
solutions graphiques. (5 000 mots, planche & fig.) 
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Annales des Travaux publics de Belgique, juin, p. 285. 


MAGNEL (G.). — Le calcul des poutres continues a 
travées égales en béton précontraint. (8 000 mots, planche 
& fig.) 


Bulletin de l Association 
des Ingénieurs électriciens sortis de l'Institut 
électrotechnique Montefiore (A.I.M.). (Liége.) 


1947 621 32 
Bull. de l’Assoc. Ing. électriciens, Institut Montefiore, 
avril, p. 97. 
FIEVEZ (J.)..— la fluorescence, source économique 
de lumiére. (6 000 mots. & fig.) 


Bulletin de documentation technique SN. 


mars, p. 54. 
La traction Diesel aux Etats-Unis. (3000 n 
tableau. ) 7 | 


(Paris.) | 

1947 621 33) 
Bulletin de Documentation technique, - S. N. C. | 
vrier, p. 20. | 
L’électrification des Chemins de fer de l’Etat s 
(2 000 mots & carte.) ° 
ss | 
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Bulletin’ de Documentation technique. - 8S. N. | 
| 
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Balletin de Documentation technique. - S. N. 
avril, p. 84. 


Progres apportés dans les systémes de prise a’ 
marche des locomotives. (500 mots & fig.) 


1947 621 .33: 
Bulletin de Documentation technique. S.neNa 
mai, 7p. 111. 
La nouvelle locomotive électrique type B.B. 
8. N. C. F. (1500 mots & fig.) 
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Bulletin de Documentation technique. - S. N. 
mai, p. 114. 
Drainage du sol par électro-osmose. (1 500 mots 
1947 
Balletin de Documentation technique. - S. N. 


juin, p. 143. 
Emploi de matériaux modernes dans. la const 
des batiments. (2.000 mots.) 


1947 1 O21 Bae 
Bulletin de Documentation technique. - SNe 
juillet, p. 171. 
La nouvelle locomotive | électrique OC. 6001 
8. N. C.F. (1'500 mots & fig.) 
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sulletin de la Société des Ingénieurs civils 
de France. (Paris.) 
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J. de la Soc. des Ing. civ. 
a 14, p. 93. 
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de France, fase. n%® 11 


OIREE. — L’économie de combustible dans les che- 
s de fer. (1100 mots.) 
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]. de la Soc. des Ing. civ. de France, fasc. n® 11 
ald, p. 117. 
HAMPETIER (G.). 
peintures. (700 mots.) 


— Les nouveaux constituants 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
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letin des transports internationaux par ch. de fer, 
Juin, p. 227. 

ELKOBORSKY (J.). — Les Chemins de fer de la 


ublique Tchécoslovaque depuis la libération en mai 
>. (7 000 mots.) 
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etin des transports internationaux par ch. de fer, 
juin, p. 254. 

. construction des chemins de fer en Turquie. (600 
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etin des transports internationaux par ch. de fer, 
pun, p. 256. 


ts Chemins de fer de Etat danois pendant |’exercice 
/1946. (Tableau.) 
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etin des transports internationaux par ch. de fer, 
juillet, p. 265. 

sion 4 Lucerne en juin 1947 de l’Association Inter- 
male du Congrés des Chemins de fer. (2 000 mots.) 
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tin des transports imternationaux par ch. 
juillet, p. 268. 
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htin des transports internationaux par ch. de fer, 
juillet, p. 288. 

|s Chemins de fer du Reich en zone soviétique d’occu- 
jm. (1000 mots.) 


JET 38) 113) (47.11) 
‘Nin des transports internationaux par ch. de fer, 
‘Juillet, p. 291. 

‘|; Chemins de fer de l’Etat de Finlande en 1945. 
‘10 mots. ) 


Bulletin technique de la Suisse romande. 
(Lausanne. ) 


1947 691 
Bulletin technique de la Suisse romande, 2 aovt, p. 221; 
16 aout, p. 233. 
LOSSIER (H.). — Les ciments expansifs et 1l’auto- 
contrainte du béton. (14000 mots & fig.) 


Economie et Technique des Transports. 
(Lucerne.) 


1946 621 .335 (.492) 
EKronomie et Technique des Transports, n° 63, novembre, 
p. 90. 
HUG (Ad.-M.). — Rames motrices électriques des 
Chemins de fer Néerlandais (suite et fin). (1400 mots 
& fig.) 


1947 621 .335 (.494) 
Economie et Technique des Transports, n° 65/66, janvier- 
février, p. 2. 
KREIS (O.). — Nouvelles motrices 4 voyageurs des 
Chemins de fer unifiés V.H.B. et Emmental - Burgdsrt - 
Thun. (2500 mots & fig.) 
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Economie et Technique des Transports, n° 67, mars, p. 13; 
n° 68/69, avril-mai, p. 35. 

GUERRICABEITIA (J. A.). — Influence de la pola- 
rité du courant sur lusure des fils de contact aux che- 
mins de fer électrifiés en courant continu. (3 500 mots 
& fig.) 


1947 625 .212 (.494) 
Economie et Technique des Transports, n° 67, mars, p. 24. 
La roue §.A.B. en Suisse. (600 mots & fig.) 


1947 621 .835 (.494) & 621 .338 (.494) 
Economie et Technique des Transports, n° 68/69, avril- 
mai, p. 50; n° 70, juin, p. 58; n° 71/72, juillet-aott, 
Dacor 
BERTSCHMANN (J.). — Chemin de fer Rhétique. 
Amélioration du matériel roulant et modernisation, 1939- 
1946. (8000 mots & fig.) 


1947 625 .2 : 625 .62 (.494) 
Economie et Technique des Transports, n° 68/69, avril- 
WL, [Oa GS 
Nouvelles motrices pour les tramways de Lucerne. 
(100 mots & fig.) 


Génie Civil. (Paris.) 


1947 621 .132 .8 (.73) & 621 .438 (.73) 
Génie Civil, n° 5210, 1le™ aout, p. 297. 

Locomotive a turbine a charbon pulvérisé, systeme 
Yellott. (500 mots & fig.) 


1947 
Génie Civil, n° 3211, 15 aott, p. 317. 

Les progrés récents de lVindustrie des peintures aux 
Etats-Unis. (500 mots.) 


698 (.73) 


1947 623 (.492) & 721 9 (.492) 
Génie Civil, n° 3212, let septembre, p. 525. 

BIJLS (A.). — Le bombardement de Rotterdam, ses 
effets sur les constructions en béton armé. (5 000 mots 
& fig.) 


1947 621 .392 (.944) & 624 .32 (.944) 
Génie Civil, n° 3212, let septembre, p. 339. 

Le nouveau pont métallique soudé sur l’estuaire du 
fleuve Hawkesbury (Australie). (600 mots & fig.) 


L’Industrie des voies ferrées 
et des transports automobiles. (Paris.) 


1947 629 .113 .62 (.45) 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, mai, p. 64. 
SABOURET. — Les réseaux urbains de transport en 
commun italiens et leurs trolleybus de grande capaciic. 
(6000 mots & fig.) 
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L’ Industrie des Voies ferrées et des Transports auto- 
mobiles, juin, p. 84; septembre, p. 127. 

PROGENT. — Usure des fils de contact des lignes de 


trolleybus. Causes et remédes. (12000 mots, tableaux 
& fig.) 
1947 625.258 
L’Industrie des Voies ferrées et des Transports auto- 
mobiles, juillet-aout, p. 110. 
ZOUKERMANN. — Contribution du frein électro- 


magnétique sur rail, A la rénovation des tramways a 
Vétranger. (Suite et fin.) (3 000 mots & fig.) 
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L’ Industrie des Voies ferrées et des Transports auto- 
mobiles, juillet-aout, p. 117. 
LARTILLEUX (H.). Le Chemin de fer Montreux - 
Oberland - Bernois, (2500 mots & fig.) 


L’Ossature métallique. (Bruxelles.) 


1947 624 .7 (.494) 
L’Ossature métallique, juin, p. 267. 

WICHSER (O.). — Nouveaux ponts-routes sur le 
Sihlsee. (3000 mots & fig.) 
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L’Ossature métallique, juin, p. 273. 
Les nouvelles spécifications de l’American Institute of 
Steel Construction, (A. I .S. C.). (2200 mots & fig.) 


1947 
L’Ossature métallique, juin, p. 287. 
WETS (C.) et PADUART (A.). — Flexions secon- 
ane ra les tirants métalliques. (5 000 mots, tableaux 
& fig. 
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L’Ossature métallique, juillet-aoit. p. 303. 

LEMAIRE (C. F. B.). — La nouvelle gare d’Amster- 
dam-Amstel. (3500 mots & fig.) 
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L’Ossature métallique, juillet-aoat, p. 311. | 
KOLLBRUNNER (F.) et WICHSER (0.). — 
ponts en auge de Vedeggio et du Trodoback (Su 
(2 600 mots & fig.) | 
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L’Ossature métallique, juillet-aotit, p. 522. 
Le pont Reine Alexandrine au Danemark. (2 500! 
1947 6 
L’Ossature métallique, juillet-aott, p. 328. | 
TIMOSHENKO (S. P.). — Théorie de la flexion 
sion et flambage des barres 4 parols minces et a s| 
ouverte. (12 000 mots & fig.) | 


Revue de ]’Aluminium (Paris). 


1947 | 
Revue de |’ Aluminium, juin, p. 189; juillet-aout, P 
VACHET (P.). — Les nouveaux alliages Al-Mg 
hautes caractéristiques mécaniques. Le Zicral. ¢ 
mots, tableaux & fig.) | 
| 
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Revue générale des chemins de fer. (Pari 
1947 621 .335 | 
Revue générale des chemins de fer, avril, p. 109. 

TROLLUX (J.). — Les locomotives BB 0401 . 
S. N. C. F. (4000 mots & fig.) | 
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Revue générale des chemins de fer, avril, p. 119. 

Dr LE GO & TELLIER. — Equipage radiologiqu 
la Région du Nord de la 8. N. C. F. (2500 mots & 


1947 62. (01 (.44) & 621 .8 
Revue générale des chemins de fer, avril, p. 124. 

MAUZIN. — Utilisation des appareils a quartz { 
électriques pour aider au relevage du pont Mora 
Lyon. (2000 mots, tableau & fig.) 


1947 623 (.44) & 656 .212 
Revue générale des chemins de fer, avril, p. 128. 

CHAVANE DE DALMASSY & LOZE. — Destruc 
et reconstructions sur les Chemins de fer francais (su 
La gare de Juvisy. (5000 mots, tableaux & fig.) 


1947 385. (09 (.44) & 623. 
Revue générale des chemins de fer, avril, p. 138. 

Destructions et reconstructions sur les Chemins d 
frangais. Situation d’ensemble a fin 1946. (Tablean 
graphique. ) 


1947 656 .235 — 
Revue générale des chemins de fer, mai, p. 145. 
MOUSSET. — La nouvelle tarification des mar 


dises des Chemins de fer frangais. (14000 mots & 
phiques. ) 


1947 656 .257 (.44) 
vue générale des chemins de fer, mai, }. 162. 
MARTIN (R.) & CAUCHOIS. — Le poste « électro- 
scanique » de Paris-Nord. (4900 mots & ‘ig.) 


1947 385 & 656 
vue générale des chemins de fer, mai, p. 163. 

Ua circulation des hommes et des marchandises. (Con- 
ence de M. DAUTRY.) (4 800 mots.) 


Science et Vie. (Paris.) 


1947 621 .133 .1 
ence et Vie, avril, p. 196. 

3ARJOT (R.). — Locomotives chauffées au mazout. 
000 mots & fig.) 

947 621 32 


lence et Vie, juin, p. 299. 
JERIBERE, — L’éclairage moderne par lampes iluo- 
centes. (4500 mots & fig.) 


In English. 


Bulletin, American Railway Engineering 
Association. (Chicago.) 


945 625 142 .2 (.73) 
lletin, Amer. Railway Engineering Assoc., No. 456, 
December, p. 126. 

veport of Committee 3. — Cause and control of split- 
§.in raiiroad ties. (4000 words & fig.) 


946 624 .2 (.73) 
letin, Amer. Railway Engineering Assoc., No. 460, 
June-July, p. 19. 
VILSON (W. M.). — Fatigue strength of weldments 
d to reinforce and repair steel bridge members. (4 500 
ds, tables & fig.) 


946 625 .143 .2 (.73) 
letin, Amer. Railway Engineering Assoc., No. 461, 
September-October, p. 128. 

ODE (C. G.). — A method of calculating the maxi- 
a stress in the web of rail due to an eccentric vertical 
|. (1400 words & fig.) 


46 621 .33 (.73) & 656 .2 (.73) 
letin, Amer. Railway Engineering Assoc., No. 462, 
November, p. 125. 

eport of Committee 16. — Economics of railway loca- 
and operation. (Economics of railway operaticn. 
2k capacity and train performance.) (6 500 words, 
es & diagrams.) 


146 621 .33 (.73) & 656 .2 (.73) 
etin, Amer. Railway Engineering Assoc., No. 462, 
November, p. 145. 

eport of Committee 16. — Economics of railway loca- 
_and operation, (Effect of higher speed on railway 
mues, operating expenses and charges to capital ac- 
it.) (18000 words, tables & diagrams. ) 


ee Cae 


1946 621 133 .7 (.73) 
Bulletin, Amer. Railway Engineering Assoc., No. 462, 
November, p. 196. 
Report of Committee 13. — Water service and sanita- 
tion. Relative effectiveness of cathodic protection and 
painting in preventing corrosion of the interior of steel 


tanks. (1600 words & fig.) 
1946 656 .21 (.73) 


Bulletin, Amer. Railway Engineering Assoc., No. 462, 
November, p. 225. 


Report of Committee 14. — Yards and terminals. Loco- 
motive terminals. (6 000 words.) 
1947 624 (.73) & 691 (.73) 


Bulletin, Amer. Railway Engineering Assoc., No. 464, 
January, p. 418. 

Report of Committee 8. — Masonry. (Specifications 
and principles of design of plain and reinforced concrete 
for use in railway bridges, buildings and culverts). 
(15 000 words & tables.) 


1947 625 .14 (.73) 
Bulletin, Amer. Railway Engineering Assoc., No. 465, 
February, p. 491. 
Report of Committee 1. — Roadway and ballast. (Se- 
cond progress report of the investigation of methods of 
roadbed stabilization.) (20000 words, tables & fig.) 


1947 625 .151 (.73) 
Bulletin, Amer. Railway Engineering Assoc., No. 465, 
February, p. 558. 
Report of Committee 5. — Track. (Progress report on 
stress measurements on various designs of solid manga- 
nese crossing frogs.) (5 000 words, tables & fig.) 


1947 AL sisnl Gil, (783) 
Bulletin, Amer. Railway Engineering Assoc.; No. 467, 
June-July, p. 1. 
Effect of weight redistribution on the magnitude of 
lateral forces exerted by a locomotive. (3000 words, 
tables & fig.) 


1947 624 .2 (.73) 
Bulletin, Amer. Railway Engineering Assoc., No. 467, 
June-July, p. 15. 
Investigation of bridge impacts with a mechanical os- 
cillator. (17 000 words, tables & diagrams.) 


The Engineer. (London.) 


1947 625 .285 
The Engineer, No. 4768, June 13, p. 524; No. 4769, 
June 20, p. 547. 
Fly-wheel propulsion. (600 words & fig.) 


1947 669 
The Engineer, No. 4770, June 27, p. 562. 
Metallurgical topics. — Continuous casting. (2000 


words & fig.) 


1947 624 .63 (.42) & 721 9 (.42) 


The Engineer, No. 4771, July 4, p. 10. 
Precast prestressed concrete rail bridge (1 200 words 


& fig.) 


— 74 — | 


1947 656 .222 .1 (.42) 


The Engineer, No. 4772, July 11, p. 41. 
Speed on curves. (800 words.) 


1947 625 .214 (.42) 


The Engineer, No. 4772, July 11, p. 42. . 
Fabricated steel axleboxes on the L. N. E. R. (400 
words & fig.) 


1947 621 .132 .1 (.42) 
The Engineer, No. 4774, July 25, p. 82. 
POULTNEY (KE. C.). — F. W. Webb’s first four 


cylinder compound engine. (1 500 words & fig.) 


Engineering. (London.) 


1947 T21 9 


Engineering, No. 4251, July 18, p. 51. 
STEWART (D. A.). — The future of precast concrete. 
(1 800 words.) 


Great Western Railway Magazine. (London.) 
1942 625 .154 (.42) 


Great Western Railway Magazine, No. 11, November, 
p. 188. 
WATTS (A. H.) — G. W. R. turntables, — Past and 
Present. (800 words & fig.) 


1943 625 .154 (.42) 
Great Western Railway Magazine, No. 2, 
p. 22. 
WATTS (A. H.). — G. W. R. turntables. — A new 
type on trial. (600 words & fig.) 


February, 


1944 621 .138 .3 (.42) & 621 .91 (.42) 


Great Western Railway Magazine, No. 1, January, p. 8. 
Ground wheel lathe. (400 words & fig.) 


1945 624 63 (.42) 
Great Western Railway Magazine, No. 7, July, p. 106. 
Spanning West-country waterways. — Two interesting 
new railway bridges completed in the Somerset low- 


lands. (400 words & fig.) 


1947 656 .212 8 (.42) 
Great Western Railway Magazine, No. 6, p. 125. 
Faster handling of freight. The goods department dis- 


plays some of its modern loading appliances. (1 000 words 
& fig.) 


Journal of the Institute of Transport. (London.) 


1947 625 .244 (.42) & 656 .225 (.42) 
Journal of the Institute of Transport, July-Aug., p. 496. 

BRADBURY (W. P.). — Refrigerated transport by 
rail, (2200 words & fig.) 


Journal, Institution of Civil Engineers. (Lond 


1947 6: 
Journal, Institution of Civil Engineers, No. 4, Febry 
p. 470. | 
CROSTHWAITE (C. D.). — The corrected theor 
the stiffened suspension bridge. (6000 words, t' 


& fig.) 
1947 624 51) 
Journal, Institution of Civil Engineers, No. 7, | 
p. 167 | 


Calcutta: Design off 


The new Howrath bridge, ) 
(28 000 r 


structure, foundations and approaches. 
tables & fig.) 


| 
The Locomotive. (London.) | 


1947 621 .132 .1 
The Locomotive, August 15th, p. 122. | 
POOLE (John). — Locomotives of the Central Ee 
Aires Railway. (Concluded.) (800 words & table.) | 


1947 621 133 1 | 
The Locomotive, August 15th, p. 126. 
Loco modernisation on the Great Indian Peninsula | 
way. (Concluded.) (1200 words & fig.) | 


1947 621 .133 1 ( 
The Locomotive, August 15th, p. 129; September — 
p. 141. | 
ASHLBERG (N.). — Swedish steam locomoi 


(Continued). (2000 words & fig.) 


1947 621 132 75 
The Locomotive, September 15th, p. 133. | 
Experimental locomotive. Norfolk & Western Rail 
(1000 words & fig.) | 


1947 621 .87 (.42) & 625 .245 
The Locomotive, September 15th, p. 137. 
Modern breakdown crane practice. (1 200 words & 


Journal and Proceedings, 
Institution of Mechanical Engineers. (Lone 
1946 621 .116 


Journal & Proceedings, Institution of Mechanical — 
neers, Vol. 155, War Emergency Issue, No. 


p. 333. 
PLUMMER (G. A.). — The development of th 
Mont boiler in Great Britain. (7 000 words & fig.) 


1946 621 116 

Journal & Proceedings, Institution of Mechanical 
ae Vol. 155, War Emergency Issue, No 
p- : 

BEGG (G. A. J.), HEBBLETHWAITE (W. XN 
COOKE (G.). — Operating experience with La 
boilers, with special reference to feed water prot 
(20 000 words, tables & fig.) 


o— 


The Oil Engine and Gas Turbine (London.) 


1947 621 .431 .72 (.42) 
The Oil Engine and Gas Turbine, August, p. 111. 

L. N. EK. R. oil-electric express locomotives. (400 
words. ) 


1947 621 .431 .72 (.42) 
The Oil Engine and Gaz Turbine, September, p. 148. 


— 7 

946 621 .6 (.42) 
ral & Proceedings, Institution of Mechanical Eng. 
neers, Vol. 155, War Emergency Issue, No. 24, 
p. 417. 

EACHAM (T. E.). — High-pressure gear pump. 
000 words & fig.) 

346 621 6 (.42) 
ral & Proceedings, Institution of Mechanical Engi- 
neers, Vol. 155, War Emergency Issue, No. 24, 
p. 453. 

OBERTS (F. H.). — Large-capacity high-pressure 


ping plant. (6 000 words, tables & fig.) 


Mechanical Engineering. (New York.) 


)47 669 1 
hanical Engineering, July, p. 551. 
OORE (J. W.) and MACKAY (J. W.). — Centri- 


1 casting. Process applied to stainless - and carbon - 


tubes. (7000 words, tables & fig.) 


47 

hanical Engineering, July, p. 567. 

4LIS (G.). — Stress determination by brittle coat- 
(5 000 words & fig.) 


62. (01 


47 
janical Engineering, 
00 H.P. electric locomotives. 


621 .335 (.73) 
September, p. 771. 
(1 000 words & fig.) 


Modern Transport. (London.) 
656 .212 8 


17 

2m Transport, July 5, p. 10. 
small yard shunting machine. 
ur. (500 words & fig.) 


Possibilities of loco 


7 621 132 .1 (.42) 
rm Transport, July 5, p. 17; July 19, p. 17. 
ULTNEY (EH. C.). — Landmarks of express loco- 
e progress. The coming of the big engine. Parts I-Il 
e continued). 1 800 words & fig.) 


qT 
m Transport, July 12, 
ian State Railways. 


385 (09 (.45) 
p. 6. 


Reconstruction work. (500 


7 625 .232 (.42) 
m Transport, July 19, p. 11. 
L. N. E. R. sleeping cars. (400 words & fig.) 


7 
im Transport, July 26, p. 7. 
jit-coupled tank engines. Narrow gauge units for 
(400 words & fig.) 


621 .132 .6 (.6) 


625 .232 (.42) 
jn Transport, July 26, p. 15. 

lish railway carriages, No. 40. — Buffet versus 
(to be continued). (1 200 words & fig.) 


« Southern’s » Diesel express locomotive programme. 
(S00 words & fig). 


1947 621 .138 .3 (.42) 
The Oil Engine and Gas Turbine, September, p. 165. 

Shunting locomotive maintenance principles. (1 000 
words & fig.) 


The Permanent Way Institution Journal. 
(Tonbridge, Kent.) 


1946 625 .14 (.42) 
The Permanent Way Institution Journal and report of 
proceedings, December, p. 
TREACHER (D. C.). — Blanketing of track. (3 500 
words & fig.) 


1947 625 .144 (.42) 

The Permanent Way Institution Journal and report of 
proceedings, April, p. 39. 

BEST (W. H.). — Authorised relaying on the L. M. S. 
Railway. (4.000 words & fig.). 


Railway Age. (New York.) 

1947 656 .254 (.73) 
Railway Age, June 28, p. 1302. 

Simple signaling a boon to safety for high-speed, me- 
dium traffic. (1 300 words & fig.) 


1947 
Railway Age, July 5, p. 38. 
S. P.’s all-steel bay-window cabooses, 


& fig.) 


1947 
Railway Age, July 12, p. 75. 
Long-compression poppet valves 
tractive force. (500 words & fig.) 


625 .231 (.73) 
(600 words 


621 .134 3) (73) 


increase low-speed 


1947 
Railway Age, July 19, p. 49. 
Norfolk & Western steam switcher has automatic con- 
trols. (2000 words & fig.) 


621 .132 .5 (.73) 


1947 656 .225 (.73) 
Railway Age, July 19, p. 53. 

C. N. R. freight loss with mew weapons. (1000 
words & fig.) 

1947 625 .28 (.73) 


Railway Age, July 26, p. 73. 
General Motors « Train of Tomorrow » is on exhibition 
tour. (2400 words & fig.) 


= Gee 


1947 625 .234 (.73) 


Railway Age, July 26, p. 86. 
Test installation of vapor car’s new 
system. (600 words). 


rador heating 


1947 621 .138 .1 (73) & 725 33 (73) 
Railway Age, August 2, p. 41. 

New York Central rebuilds engine-house at busy Engle- 
wood terminal. (800 words & fig.) 


~ 1947 656 .254 (.73) 


Railway Age, August 9, p. 58. © 
Train communication in road service on Duluth, Missa- 
be & Iron range. (1 600 words & fig.) 


1947 621 .335 (.73) 
Railway Age, August 16, p. 53. 

MacLEOD (D. R.). — Great Northern installs high- 
capacity electric locomotive. (1 600 words & fig.) 


1947 624 .62 (.73) 
Railway Age, August 23, p. 35. 

SLOAN (C. E.). — Builds new bridge across the Ka- 
nawka. (3 000 words & fig.) 


Railway Engineering and Maintenance. 
(Chicago.) 
1947 625 143 .4 (.73) & 665 .882 (.73) 
Railway Engineering and Maintenance, July, p. 675. 


BARTLETT (A. L.). — Nine years of strip welding on 
the New Haven. (1 800 words & fig.) 


1947 621 .183 .7 (.73) 
Railway Engineering and Maintenance, July, p. 684. 


LEAF (W.). — Removing silica from boiler water. 
(1 400 words & fig.) 
1947 621 .138 .1 (.73) 


Railway Engineering and Maintenance, August, p. 763. 
Rebuilt enginehouse « fire-proofed » on the New York 
Central. (1400 words & fig.) 


1947 625 .144 .4 (.73) 
Railway Engineering and Maintenance, August, p. 768. 

Milwaukee uses tie-spacing template. (1 800 words 
& fig.) 


Railway Gazette. (London.) 


1947 625 .232 (.42) 
Railway Gazette, No. 21, June 6, p. 589. 

Plastic interior for a standard passenger railway coach. 
(1 200 words & fig.) é 


1947 656 .254 (.42) & 656 .257 (.42) 
Railway Gazette, No. 22, June 13, p. 619. 

CROOK (G. H.). — Control of intermediate sidings in 
aon sections, Great Western Railway. (800 words & 
ig. 


1947 621 .33 ( 


Railway Gazette, No. 22, June 13, p. 620. 
Milan to Domodossola electrification. (600 words & : 


1947 621 33 @ 
Railway Gazette, No. 23, June 20, p. 647. 


Electric traction progress in Sweden. (1600 w 
& fig.) 
1947 621 339 


Railway Gazette, No. 24, June 27, p. 674. 
The new railway to Greenford. (2400 words & | 


1947 625 .144 .1 ( 


Railway Gazette, No. 1, July 4, p. 10. 
Long welded rails in the U.S.A. (1 000 words & tal 


385 (09 ( 


1947 
Railway Gazette, No. 1, July 4, p. 13. 
— Railways in China. Capital req 


GING SEES HE): 
ments of extensive reconstruction plans. (1400 we 
maps & fig.) 

1947 625 .232 ( 


Railway Gazette, No. 1, July 4, p. 16. 
Reconstructed Pullman cars for the « Devon Bel 
(1 000 words.) 


j 

1947 621 .132 .7 ¢ 

Railway Gazette, No. 1, July 4, p. 43. 

Heavy shunting tank engines for G. W. R. (400 w 
& fig.) 


1947 656 .211 .7 ( 
Railway Gazette, No. 1, July 4, p. 45. 
New Danish State Railways Ferry. (600 words & 


1947 625 .232 | 
Railway Gazette, No. 3, July 18, p. 66. 

Improved open coach for London Transport. (400 
& fig.) 


1947 625 .143 .1 
Railway Gazette, No. 3, July 18, p. 68. 

L. M. S. R. Permanent way developments. — [| 
evolution of the 114-Ib. rail. (700 words & fig.) 


| 
| 
| 


| 
Railway Magazine. (London.) 


1947 621 .132 1 | 
The Railway Magazine, September-October, p. 277 

Sir Nigel Gresley’s locomotive designs, proposal 
construction 1923 to 1941. (1 400 words & fig.) 


1947 656 .222 1 
The Railway Magazine, September-October, p. 316. 
ALLEN (C. J.). — British locomotive practic; 


performance. (2500 words & tables.) 


Railway Mechanical Engineer. (New Yor 


1947 625 .212 | 
Railway Mechanical Engineer, July, p. 347. 

KENYON (R. L.). — Testing wrought steel 
(1 800 words & fig.) 


ae ee 


947 625 .233 (.73) 
lway Mechanical Engineer, July, p. 375. 

facLEOD (D. R.) & HAUSE Un — Passenger-car 
iliary power. (1900 words & fig.) 


D47 621 .133 .7 (.73) 
lway Mechanical Engineer, August, p. 402. 
. & W. automatic switcher. (2 600 words & fig.) 


947 625 .233 (.73) 
lway Mechanical Engineer, August, p. 427. 
‘ANSON (A. J. ). — Power for passenger cars. 
ds & fig.) 


(2 300 


47 621 .335 (.73) 
way Mechanical Engineer, August, p. 433. 
ILLIAMSON (R. A.). — Great Northern single-cab 
0 H.P. electric locomotive. (1 400 words & fig.) 


347 621 .9 (.73) 
way Mechanical Engineer, September, p. 453. 
SHMIDT (V. P.). — Machine tools for railroads. 
00 words & fig.) 


)47 625 .27 (.73) 


way Mechanical Engineer, September, p. 462. 
ssembling box cars at Reading. (1 800 words & fig.) 
47 656 .222 .1 (.73) 


way Mechanical Engineer, September, p. 465. 
IWARD (F. H.). — Raising the standards of loco- 
ve performance. (1 600 words.) 


47 625 .26 (.73) 
way Mechanical Engineer, September, p. 470. 

RICH (K. L.). — Engineering a railroad shop. (2 400 
ls & fig.) 


\47 625 .24 (.73) 


vay Mechanical Engineer, September, p. 475. 


high Valley installs nailable steel flooring. (1 200 
s & fig.) 

Jniversity of Illinois Bulletin. (Urbana.) 

413 62. (01 


ersity of Illinois Bulletin, October 12, p. 9. 
tigue tests of commercial butt welds in structural 
plates. (137 pages, tables & fig.) 


il4 62 (01 

ersity of Illinois Bulletin, March 14, p. 9. 

‘igue strength of fillet-weld and aie: weld connec- 
in steel structural members. (92 pages, tables 
) 


‘4 oe 143) 53 
srsity of Ilinois Bulletin, March 28, p. 3. 

ith progress report of the Joint reig ttn of 
fes in railroad rails. (24 pages, tables & fig.) 


A 143 3 


\4 

sxsity of linois Bulletin, April 4, p. 3. 
ond progress report of the shelly rail adie at the 
sity of Illinois. (10 pages, tables & fig.) 


1944 
University of Illinois Bulletin, April 11, 
Second progress report of the pean eeion of fatigue 
failures in rail joint bars. (12 pages, tables & fig.) 


eae 143 .4 


1944 
University of [linois Bulletin, 
WALKER (H. L.). 
(45 pages & fig.) 


669 .1 
June 6, p. 1. 
— Principles of heat treating steel. 


1944 
University of Illinois Bulletin, December 26, p. 7. 
LOONEY (C. T. G.). — Impact on railway bridges. 
(125 pages, tables & fig.) 


624 .2 


1945 625 143 3 & 625 .143 .4 
University of Illinois Bulletin, July 10, p. 4 

Progress reports of investigation of railroad rails and 
joint bars. (48 pages, tables & fig.) 


1945 625 .143 (0 
University of Illinois Bulletin, October 29, 3. 
ALLEMAN (N. J.). — The effect of the ratio of 


wheel diameter to wheel load on extent of rail damage. 
(19 pages, tables & fig.) 


In Danish. (= 489.81.) 


Ingenigren. (Copenhague.) 


1947 385. (09 3 (.489) = 439 .81 
Ingenigren, No. 13, August, p. A. 125. 

ENGQVIST (Th.). — The Danish State Railways 1847- 
27th June 1947, (500 words.) 


1947 625 .1 (.489) = 439 .81 
Ingenigren, No. 13, August, p. A 126. 

THORNING CHRISTENSEN (Sy.). — The construc: 
tion and rolling stock of the Danish State Railways during 
a century. (1500 words & fig.) 


1947 625 .2 (.489) = 439 .81 
Ingenigren, No. 14, ratte a alae 

ANDERSEN (J. P. A.), BURSCHE (H. K.), CHRIS- 
TENSEN (C. H.), FOGTMANN (H.), PEDERSEN (P. 
A.), STAHLSCHMIDT (T.), WEBERG (O.). —, The 


rolling stock. (12 200 words & fig.) 


1947 656 .211 .7 (.489) = 439 .81 
Ingenigren, No. 15, August, p. A. 145. 

PRINDSHOLM (M.). — The sea-routes of the Danish 
State Railways. (1500 words & fig.) 


1947 624 (.489) = 439 .81 
Ingenigren, No. 13, August, p. A. 147. 

KNUDSEN (Ch. L.). — The bridges on the. Danish 
State Railways. (1700 words & fig.) 


oaks Re ee 


1947 656 .25 (.489) = 439 .81 
Ingenigren, No. 13, August, p. A. 151. 

GOTZSCHE (O.). — Safeguard of telephone, telegraph 
and radio installations on the Danish State Railways. 
(2800 words & fig.) 


1947 656 .222 .4 (.489) = 439 .81 
Ingenigren, No. 13, August, p. A. 156. ee 

THORNING CHRISTENSEN (Sy.). — Some statisti- 
cal data regarding the traffic of the Danish State Rail- 
ways. (480 words & fig.) 


1947 656 .224 (.489) = 439 81 
Ingenigren, No. 13, August, p. A. 157. 

THORNING CHRISTENSEN (Sv.). — Copenhagen, 
its suburban traffic and the Danish State Railways. 
(1 550 words & fig.) 


1947 385 (.489) = 439 .81 
Ingenigren, No. 13, August, p. A. 159. 

CHRISTENSEN (H. P.). — The Danish State Rail- 
ways and the economic life. The importance of railways 
for the industry. (1100 words.) 


1947 624 (.489) = 439 .81 
Ingenigren, No. 14, August, p. B. 33. 

NIELSEN (Fr.). — Reconstruction of the Railway 
bridge over the river « Storaaen», near Holstebro, of 
the Vejle-Holstebro line. Lateral stability of the secon- 
dary girders. (1 400 words & fig.) 


In Italian. 


Ingegneria ferroviaria. (Roma.) 


1947 656° 222) 1 
Ingegneria ferroviaria, aprile, p. 139. 

KRALL (G.). — Velocita critiche nelle costruzioni 
ferroviarie, (5 000 parole.) 

1947 625 .151 


Ingegneria ferroviaria, aprile, p. 145. 
ROBERT (G.) & PIZZOLI (A.). — Progetto di un 
corredo di scambi per ferroyia principale. (4000 parole 


& fig.) 
1947 


Ingegneria ferroviaria, aprile, p. 155. 
CONTI (G.). — Le boccole a rulli nei vecchi e nei 
nuovi rotabili delle F. 8. (2200 parole & fig.) 


625 .214 


1947 621 .332 
Ingegneria ferroviaria, aprile, p. 159. 

BELLANTE (E.). — Esperienze aerodinamiche su ca- 
tene di isolatori. (6000 parole & fig.) 


1947 625 .144 .2 
Ingegneria ferroviaria, maggio, p. 187. 

_BALATRONI (F.). — Considerazioni sulla sopraeleva- 
zione della rotaia esterna e sul suo raccordo. (3 600 pa- 
role & tavole.) 


1947 : 621 
Ingegneria ferroviaria, maggio, p. 195. ; } 

FERRETTI (P.). — Turbine a combustione int 
con Diesel-boiler. (2500 parole & fig.) 


1947 625 143 


Ingegneria ferroviaria, maggio, p. 205. ; 

BALDACCI (R. F.). — Influenza dello sforzo di ta 
nello stato di sollecitazione dinamica di una rot 
(2.000 parole, tavole & fig.) 


1947 625 .1 (.44 + 45 + 4 
Ingegneria ferroviaria, maggio, p. 199; giugno, p. 

QUAGLIA (A.). — Le comunicazioni transalpine 
VItalia, la Francia e la Svizzera Occidentale. (10 000 
role & tavole.) 

1947 385. (09 .3 (4 
Ingegneria ferroviaria, giugno, p. 263. 

Il primo centenario delle Ferrovie Svizzere. (é 
parole & fig.) 


1947 
Ingegneria ferroviaria, giugno, p. 268. 
MASINO (G.). — Nuovi elettrotreni svizzeri a 
casse per ferrovie secondarie. (1 200 parole & fig.) 


621 335 (4 
| 


i 
j 
ae | 

| 

: 

Ricerca scientifica e ricostruzione. (Roma | 


LEVI (F.). — Calcolo delle strutture compos 
eclementi in stato di coazione e di elementi allo 


1946 
Ricerca scientifica e ricostruzione, novembre, p. 
t 
naturale non deformato. (1000 parole & fig.) 


1946 6 
Ricerca scientifica e ricostruzione, dicembre, p. 1771. 
AMMENDOLA (L.). — La configurazione delle 
delle funivie per trasporto di persone. (500 parole & | 


In Dutch. 


| 
Spoor- en Tramwegen. (Utrecht.) 


1946 385 (09 
Spoor- en Tramwegen, Nr 25, 12 September, p. 
Nr 26, 26 September, p. 318. 
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